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FOREWORD 


Federal  Law  requires  a  warranty  (Product  Perform 
ance  Agreement)  be  considered  on  all  weapon  system 
production  contracts.  The  Product  Performance  Agree¬ 
ment  Guide  Introduces  the  acquisition  team  to  Product 
Performance  Agreements  (PPAs).  PPAs  are  used  to 
comply  with  the  law,  and  as  incentives  to  deliver 
more  reliable  and  maintainable  weapon  systems  at  a 
lower  life  cycle  cost. 

The  Guide  providels  some  history  of  PPA  usage 
within  the  Air  Force,  introduces  The  Product  Perform¬ 
ance  Agreement  Center,  presents  an  overview  of  the 
decision  process  for  PPA  evaluation  and  selection, 
and  illustrates  the  emphasis  on  PPA  administration 
and  management. 

Comments  on  the  guide  are  welcome.  Suggestions 
for  improvement,  or  descriptions  of  PPAs  not  covered, 
should  be  sent  to  HQ  AFALC/XRCP  or  HQ  ASD/ALW,  WPAFd 
OH.  45433-5001. 
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EXECUTIVE  SUMMARY 


OBJECTIVES 


Product  Performance  Agfreements  (PPAs)  are  required  to  be 
considered,  for  weapon  system  production  contracts,  by  title  10 
section  2403  of  the  United  States  Code. 

The  objective  of  a  PPA  is  to  deliver  an  effective  and 
available  weapon  system  to  the  Combat  Commander  by  providing  the 
system  manufacturer  with  a  suitable  incentive  to  assume  increased 
responsibility  for  post  delivery  performance.  PPAs  normally 
provide  financial  incentives  --  positive  and  negative  --  in  order 
to  motivate  the  contractor  to  deliver  reliable  and  maintainable 
products.  The  Government  should  not  be  paying  a  second  time  for 
performance  we  reasonably  expected  to  achieve  under  the  basic 
contract.  Actually  the  PPA  provides  specification  enforcement 
when  system  field  performance  is  below  what  was  required. 
Pricing  the  PPA  is  used  to  assess  cost  effectiveness  and  to 
monitor  the  expected  cost  increases  due  to  the  contractor's 
add i t i ona  1  risk. 

The  objective  of  this  guide  is  to  provide  the  acquisition 
team  with  basic  information  about  the  PPA  process. 

The  concepts  in  this  guide  are  not  new.  Many  are  currently 
applied  in  varying  degrees  to  products  in  both  commercial  and 
military  environments. 

Although  this  guide  focuses  on  using  PPAs,  other  contractual 
strategies  are  available,  and  should  be  explored,  to  supplement 
and  complement  the  PPA  concept.  These  are: 

I  Award  fees, 

•  Second  sourcing, 

•  Cost  sharing, 

f  Multi-year  contracts,  and 

•  Value  Engineering. 


THE  ROLE  OF  THE  PPAC 


The  Product  Performance  Agreement  Center  (PPAC)  has  been 
established  to  assist  the  acquisition  team  in  the  use  of  PPAs. 
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The  PPAC  has  the  required  analytic  tools  to  provide  the  program 
team  the  necessary  information  to  make  Judgements  regarding  PPA 
selection,  assessment,  application,  and  management.  These  tools 
are  discussed  in  SECTIONS  4  and  5. 

For  more  detailed  information,  assistance  in  developing  a 
PPA  provision,  or  in  developing  the  management  techniques  for  a 
PPA  contact  the  Product  Performance  Agreement  Center,  WPAFB,OH. 
45433-5001  or  AV  785-5042/5459. 


OPERATIONAL  CONCEPT 


Figure  1  shows  the  overall  operational  concept  of  the  PPAC. 
The  center  was  designed  to  integrate  all  PPA  activities  within 
the  Air  Force,  and  be  the  Air  Force/Industry  PPA  interface. 

To  facilitate  the  PPA  decision  process,  the  PPAC  supports 
the  acquisition  team  as  depicted  in  figure  2.  SECTION  4 
describes  the  PPA  selection,  analysis,  and  structuring  techniques 
found  in  the  Decision  Support  System. 


Figure  1  PPAC  Operational  Concept 


Figure  2  PPA  Decision  Support  Concept 


CONCERNS 

Since  1973  ,  when  the  DoD  began  It's  trial  program  for  the 
Reliability  Improvement  Warranty  (RIW) ,  there  have  been  three 
major  concerns  in  the  PPA  area; 

•  Whether  warranties,  guarantees,  or  Incentives  are  cost 
effective,  (see  SECTIONS  3  and  4) 

•  PPA  application  guidance,  (see  SECTIONS  2,  3,  and  4) 

9  PPA  management,  (see  SECTIONS  2  and  4) 

When  the  warranty  statute,  10  USC  2403  ,  took  effect  in 
January  1985;  it  generated  another  concern.  The  requirements  of 
the  law  are  discussed  in  SECTION  1. 


OUTLINE 


The  PPA  Guide  is  organized  as  follows; 

•  SECTION  1;  PPA  HISTORY; 

Reviews  PPA  history. 

•  SECTION  2;  PRODUCT  PERFORMANCE  AGREEMENT 
CENTER; 

Illustrates  the  role  of  the  Product 
Performance  Agreement  Center  in  the 
Acquisition  Process. 

I  SECTION  3;  PPA  EFFECTIVENESS; 

Demonstrates  the  effectiveness  of  PPAs  to 
increase  reliability  and  maintainability, 
and  lower  life  cycle  costs. 

•  SECTION  4;  PPA  SELECTION,  ANALYSIS,  AND 
STRUCTURE; 

Identifies  approaches,  criteria,  and 
analyses,  to  PPA  selection  and  structure. 

•  SECTION  5;  PPA  MANAGEMENT; 

Illustrates  the  steps  to,  and  tasks  of, 
effective  PPA  management. 

•  APPENDIX  A;  Product  Performance 

Agreement  s ; 

Lists  most  of  the  currently  used  types  of 
PPA. 

•  APPENDIX  B;  Typical  Clauses  For  Typical 

Situations; 

Contains  generic  clauses. 
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PPA  HISTORY 


1  . 

1.1.  APPLICATION  HISTORY 


The  first  airplane  in  the  DoD  inventory  was  purchased  with  a 
positive  incentive  Product  Performance  Agreement  (PPA).  The 
Wright  'B'  Flyer  exceeded  the  design  specification  of  40  MPH 
sustained  speed  and  the  Wright  Bros,  received  an  incentive  fee. 


1.2.  COMMERCIAL  AIRLINE  PPAs 


Warranties  are  a  firmly  embedded  practice  in  the  airline 
industry.  A  recent  survey  showed  that  each  airline  had  virtually 
identical  warranty  application  and  management  objectives. 
Basically  the  airlines: 

•  Obtain  warranties  on  as  many  items  as  possible, 

f  Strive  for  relatively  uncomplicated  (to  the  airlines) 

provisions,  and 

I  Aggressively  manage  the  warranty  throughout  its 

contractual  life. 

Civilian  consumers  seek  warranty  coverage  as  a  means  of 
financial  protection  against  premature  failure  and/or  substandard 
performance.  The  Government  extends  the  insurance  policy  aspects 
of  consumer  warranties  by  using  PPAs  to  enforce  performance 
speci f icnt ions. 


1.3.  GOVERNMENT  PPAs 

The  military  environment  is  too  severe  to  expect  identical 
reliability  results  from  PPAs  without  defining  their  limits  and 
managing  them  differently.  Military  transport  aircraft  avionics 
reliability,  with  PPA  coverage,  compares  well  with  airline  experi¬ 
ence.  Even  in  less  benign  circumstances  (e.g.,  fighter  aircraft) 
the  benefit  accruing  from  PPAs  has  been  significant,  as  compared 
to  the  non-PPA  situation.  These  PPAs,  however,  were  managed 
differently  from  each  other  and  from  the  typical  airline  warranty. 

1.3.1.  The  Reliability  Improvement  Warranty  (RIW)  Trial 

The  following  excerpt  from  a  1973  Memo  to  The  Services  by  the 
As  ■distant  Secretary  of  Defense  for  Installations  and  Logistics, 
Director  of  Research  and  Engineering  recommended  a  trial  period 
of  warranty  use  (particularly  the  RIW). 
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MEMORANDUM  FOR 
THE  SECRETARY  OF  THE  ARMY 
THE  SECRETARY  OF  THE  NAVY 
THE  SECRETARY  OF  THE  AIR  FORCE 

SUBJECT:  Trial  use  of  warranties  in  the  acquisition  process 
of  electronic  subsystems. 

In  Industry  extensive  use  is  made  of  warranitcs  thereby  esta¬ 
blishing  the  manufacturer's  responsibility  to  provide  a 
usable  and  available  product  during  a  period  of  time.  To 
achieve  this  economically,  many  techniques  have  been  employed 
by  the  supplier  (i.e.,  more  reliable  products  are  designed; 
designs  are  improved  to  increase  reliability  during  the  init¬ 
ial  operation  phase;  economical  maintenance  and  repair  proce¬ 
dures  are  developed).  Accordingly,  it  is  requested  that  a 

trial  application  of  warranties  be  utilized  in  the  acquisi¬ 
tion  and  initial  operational  support  of  a  number  of  electro¬ 
nic  subsystems  to  help  determine  the  scope  and  benefit  warran¬ 
ties  may  have  for  the  DoD,  as  well  as  effective  management 

approaches.  The  warranty  approach  envisaged  (percieved)  is 
one  in  which  the  supplier  agrees  to  repair  or  replace 
malfunctioning  or  defective  items  of  equipment  during  a 

specified  period  of  time. 

Figure  1-1  illustrates  some  of  these  programs  and  indicates  the 
type  PPA  coverage  obtained.  While  this  is  not  all  Inclusive,  it 
does  depict  the  broad  range  of  PPA  applications. 


Figure  1-1  Example  PPA  Applications 
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1.3.2.  PPA  Principles 


In  1979,  as  a  result  of  the  trial  warranty  period,  senior 
Air  Force  and  Industry  representatives  set  forth  the  following 
series  of  principles  for  using  PPAs . 

I  The  objective  is  better  product  performance  in  field  use. 

I  There  is  a  need  for  innovation. 

•  Better  product  performance  may  mean  higher  front  end 
expendi tures. 

•  Activities  to  achieve  required  levels  of  field  performance 
should  be  started  as  early  as  possible  in  program  life  and 
integrated  into  the  development  cycle. 

•  Competition,  or  the  threat  of  competition,  is  strong 
protection  for  the  customer 

I  Warranty  approaches  should  be  tailored  to  the  peculiari¬ 
ties  of  the  products. 

I  If  a  strategy  of  requiring  supplier  responsibility  is 
initiated,  it  should  be  continued  on  successive  buys  of 
the  same  product,  not  turned  on  and  off  at  the  discretion 
of  the  Air  Force . 

I  The  procedures  for  establishing  and  maintaining  contractor 
responsibility  for  performance  of  their  products  must  be 
kept  simple. 

•  Mechanics  for  feedback  to  the  contractor  about  usage  and 
failure  rates  of  products  must  be  established. 

•  Bill  back  procedures  (contractor  reimbursement  for  Air 
Force  performed  repairs  of  warranted  items)  can  be 
arranged  for  military  hardware. 

I  Procedures  should  be  developed  to  allow  use  of  procurement 
funds  during  development  for  efforts  related  to  obtaining 
better  performance  in  field  use, 

•  For  products  with  strong  warranty  provisions.  Government 
in-plant  surveillance  should  be  reduced. 

•  Industry  should  be  involved  in  a  Product  Performance 
Agreement  Center  (PPAC). 

1.3.3.  The  Defense  Acquisition  Improvement  Program  (DAIP) 

The  emergence  of  the  DAIP  brought  senior  level  management 
attention  to  a  series  of  initiatives  designed  to  enhance  manage¬ 
ment  of  4 he  i^acqu i s i t i on  process.  Initiative  number  16  was 
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entitled  Contractor  Incentives  to  Improve  Reliability  and 
Support.  The  incentives  envisioned  included: 

•  Appropriate  source  selection  criteria 

•  Contract  incentive  provisions 
I  Warranties 

•  Contractor  maintenance. 

1.3.4.  The  Warranty  Statute,  Title  10  United  States  Code  S2403 

The  written  guarantee  approach  was  taken  further  by  the  U.S. 
Congress  with  Title  10  United  States  Code  section  2403  which 
states  that  all  weapon  systems  purchased  after  1  January  1985 
will  have  a  PPA  on  the  contract.  This  PPA  will  guarantee: 

•  For  all  weapon  system  production  contracts  costing; 

-  more  than  $100K  per  deliverable  end  item,  or 

-  more  than  $10M  total  procurement, 

--  Conformance  to  Essential  Performance  Requirements, 

--  Conformance  to  Design  and  Manufacturing  Requirements, 

--  Freedom  from  defects  in  materials  and  workmanship. 

I  That  the  contractor  will  bear  the  cost  of  repairs, 
replacement,  or  reprocurement. 

This  requirement  applies  to  weapon  systems  (the  Department  of 
Defense  Federal  Acquisition  Regulation  Supplement  (DFARS), 
Subsection  46.7,  includes  major  subsystems)  in  mature  full  scale 
production.  The  essential  performance  requirements  coverage  is 
excluded  from; 

•  The  first  10%  of  the  total  production  quantity,  or 

•  The  first  year's  production  quan t i ty ,wh i chever  is  less. 
The  Secretary  of  Defense  may  waiver  the  PPA  requirement; 

•  For  national  defense  reasons. 

I  If  it  is  not  cost  effective,  (for  the  particular 
procurement  at  that  time) 

Waiver  notification  is  required  by  the  House  and  Senate 
committees  on  Armed  Services  and  Appropriations. 

The  PPAC  is  a  central  Air  Force  office,  providing  guidance 
and  assistance  to  managers.  This  guide  was  developed  as  a 
communications  tool  to  help  management  and  contracting  personnel 
define  and  clearly  express  real  needs  in  Air  Force  contracts. 
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PRODUCT  PERFORMANCE  AGREEMENT  CENTER 


2  . 


The  Air  Force  Product  Performance  Agreement  Center  (PPAC) 
was  established  in  1982  to  assist  Air  Force  activities  involved 
in  the  acquisition  of  defense  systems  and  their  components  in 
selecting,  structuring,  pricing,  negotiating,  and  implementing 
effective  Product  Performance  Agreements  (PPAs)  and  related 
business  arrangements. 

2.1.  PPAC  TASKS 


In  order  to  promote  the  use  of  PPAs  in  Air  Force  procure¬ 
ments,  and  to  promote  effective  application  and  management  of 
PPAs  at  all  levels,  the  PPAC: 

•  Serves  as  the  central  repository  of  Air  Force  PPA 
related  data. 

f  Analyzes  the  effectiveness  of  existing  and  proposed 
warranties,  guarantees,  award  fees,  incentives,  related 
contractual  provisions,  solicitation  instructions,  and 

other  PPA  associated  contracting  strategies  and/or 
management  and  administration  systems. 

•  Develops  improved  contract  clauses  and  related  concepts 
as  well  as  methodologies  for  selecting  appropriate  and 
cost  effective  PPAs, 

•  Provides  technical  assistance  to  Air  Force  activities 

in  selecting,  tailoring,  pricing,  negotiating,  and 

administering  appropriate  agreements  through: 

-Direct  consultation  with  p rogram/ sy s t em  managers 
and  staff; 

-Periodic  publication  of  guides,  handbooks,  and/or 
technical  reports  and; 

-Periodic  sponsorship  of  workshops,  symposia, 

briefings,  and  other  communications  designed  to 

improve  Air  Force  wide  use  of  PPAs. 

f  Formulates  proposed  policy  guidance  for  HQ  USAF  consider¬ 
ation  concerning  application  of  PPAs  to  Air  Force 
acqu i s i t i ons . 
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2.2.  PPA  EXPERIENCE 


The  PPAC  data  base  contains  previous  PPA  experience  on 
military  programs,  including: 

•  Contract  clauses. 

•  Field  reliability  results. 

•  PPA  studies  and  reports. 

•  Interviews  with  program/system  managers. 

This  information  is  available  to  an  acquisition  team.  Exam¬ 
ining  what  has  been  done,  and  the  relative  success  obtained,  will 
better  inform  the  team  regarding  PPAs  and  their  application. 

2.3.  PPA  SELECTION 


Specific  PPAs  are  not  applicable  to  all  program  situations, 
and  the  agreements  themselves  should  be  tailored  to  the  applica¬ 
tion.  The  selection  process  is  sensitive  to  program  characteris¬ 
tics,  for  ins  tance : 

I  Equipment  function,  type,  and  quantity; 

I  State  of  technology; 

I  Operational  use; 

•  Planned  operational  life; 

•  Maintenance  concepts; 

I  Production/Delivery  schedule;  and 

•  Type  of  contract. 


Similarly,  the  agreement  objectives  listed  below  also  affect 
PPA  selection. 

•  Reliability  growth 

I  Availability/readiness 

•  Maximum  logistics  support  cost 

I  Specified  Mean-Time-Between-Fai lure  standards 

•  Maximum  parts  cost. 


✓ 
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The  agreement  objectives  and  the  program  characteristics 
must  be  considered  in  developing  the  appropriate  PPA,  and  the 
most  efficient  administration  and  management  methods  for  its 
application. 

2.4.  USER  SUPPORT 


PPAC  personnel  are  trained  to  use  the  PPAC  Decision  Support 
System,  provide  technical  support,  and  draft  PPA  clauses.  Upon 
request  the  PPAC  can  provide  training  and/or  training  materials. 

The  PPAC  supports  and  assists  the  program  team  in  accomp¬ 
lishing  the  required  analysis,  and  in  developing  and  drafting 
tailored  agreements.  The  methods  used,  and  the  application 
management  and  administration  tools,  are  described  in  Sections  4 
and  5.  The  clauses  currently  used  or  considered  are  described  in 
APPENDIX  A.  Sample  clauses  are  listed  in  APPENDIX  B. 
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3. 


PPA  EFFECTIVENESS 


3.1.  DEFINITION 

A  Product  Performance  Apreement  (PPA)  Is  a  management  tool 
designed  to  increase  contractor  responsibility  for  the  field 
performance  of  their  product.  A  PPA  provides  the  Government  with 
contractor  incentives  for  product  performance,  and  reliability 
and/or  maintainability  improvement. 


3.2.  PURPOSE 

The  purpose  of  a  PPA  is  to: 

I  Protect  the  interests  of  the  Government. 

I  Provide  incentives  for  the  contractor  to  design  and 

produce  the  best  quality  product  within  the  scope  of  the 
particular  contract. 


3.3.  PPA  BENEFITS 

The  object  of  a  PPA  is  to  enforce  the  performance  and  (when 
required)  Reliability  &  Maintainability  (R&M)  specifications.  An 
optional  objective  of  some  PPAs  is  to  create  a  consistent  pattern 
of  RicM  growth  during  development  and  deployment.  The  target  is 
improved  availability  during  system/item  deployment  at  consider¬ 
able  savings  in  Life  Cycle  Cost  (LCC).  The  trend  of  Operation  & 
Maintenance  (O&M)  costs,  as  shown  in  Fig.  3-1,  is  an  ever 
increasing  share  of  total  system  cost.  Per  unit  cost  of  a  weapon 
system  is  not  the  sole  criteria  of  affordability.  Total  LCC,  of 
which  O&M  is  over  50%,  determine  affordability.  A  low  reliabil¬ 
ity  and/or  difficult  to  maintain,  but  moderately  priced,  item  may 
not  be  affordable  when  you  add  up  the  O&M  costs  over  the  expected 
system  life. 

System  R&M  is  a  key  concern  because  of  its  impact  on  mission 
capability.  The  price  of  modern  weapon  systems  precludes  the 
excessive  O&M  budget  required  to  insure  desired  mission  capabil¬ 
ity  with  less  than  desired  system/item  R&M.  The  maintenance 
overtime,  system  cross  cannibalization.  Increased  purchases  of 
the  bits  and  pieces  to  effect  repairs,  and  the  increased  trans¬ 
portation  and  administrative  costs  are  reflected  in  the  O&M 
budge  t  . 
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•  WEAPON  SYSTEM  RELIABILITY  IS  A 
CONTINUOUS  CONCERN  OF  DOD 

•  O&M  COSTS  ARE  ABSORBING  AN 
INCREASING  SHARE  OF  OBLIGATIONAL 
AUTHORITY 


•  PRESENT  MODERNIZATION  EFFORTS  WILL 
AGGRAVATE  PROBLEMS  BY  INTRODUCING 
INCREASINGLY  COMPLEX  SYSTEMS  IN 
LARGER  QUANTITIES 

62  66  >0  76  60 

FISCAL  YEAR 


SYSIKM  Ol'KUATINC  COST  10YI-:aRS 


INCREASED  INTEREST  IN  WAYS  TO  IMPROVE 
RELIABILITY  AND  REDUCE  COSTS 


Figure  S-l  Rising  O&M  Costs 

Figure  3-2  is  an  example  of  seven  relatively  low  technology 
avionics  procurements  wherin  the  reliability  achieved  in  field 
use  fell  below  expectations.  Lacking  the  protection  of  a  PPA, 
the  Government  was  forced  to  absorb  reliability  shortfalls  which 
reduced  mission  capability,  and/or  increased  support  costs.  A 
PPA  places  greater  responsibility  for  system  field  performance  on 
the  manufacturer. 

It  is  difficult  to  conclusively  prove  that  reliability  meas¬ 
ures  observed  on  a  program  employing  a  PPA  are  the  result  of  the 
PPA.  The  significant  difference  is  that  any  other  measure  would 
cease  to  be  effective  with  the  Government  accepting  the  system/ 
item  (the  signing  of  the  DD  Form  250).  With  the  specification 
enforcement  being  extended  over  time,  and  to  the  ultimate  user  of 
the  system/item,  there  is  a  powerful  incentive  for  the  contractor 
to  meet  the  specification  over  a  longer  portion  of  system/item 
life.  Although  the  data  is  somewhat  limited,  the  results  have 
been  consistent.  In  general,  PPA  programs  have  achieved: 

•  H i ghe r  reliability, 

•  Mean-Time-Between-Fa 1  lure  (MTBF)  improvement/ 
lower  net  LCC, 

•  Reliability  growth, 

I  Improved  availability,  and 

•  Return  On  Investment. 


3-2 


7  AVIOIMICS  SYSTEMS  (NOIM-WARRAIMTED) 


5000 


SPECIFIED 

PREDICTED  OR  DEMONSTRATED 
DURING  TEST 

FIELD  MEASURED 


m 


Figure  3-2  Reliability;  Test  vs.  Field  Performance 


3.3.1  Improved  Reliability 

The  Tactical  Air  Navigation  (TACAN)  Rec I  ever /Transmi t ters 
(R/Ts)  provide  an  excellent  opportunity  to  compare  the  results  of 
similar  items  in  a  PPA/non-PPA  situation.  The  ARN-118  R/T  had  a 
five  year  Reliability  Improvement  Warranty  (RIW)  with  an  MTBF 
Guarantee  while  the  ARN-111  R/T  did  not  have  a  PPA.  The  units 
possess  equivalent  technology  and  their  installation  in  the  same 
platform  at  the  same  time  provides  a  comparison  not  normally 
available.  Figure  3-3  illustrates  the  MTBF  history,  as  reported 
in  the  Air  Force's  Maintenance  Data  Collection  (MDC)  system 
(D056).  The  reliability  of  the  ARN-118  R/T  clearly  surpassed 
that  of  the  ARN-111  R/T  over  the  entire  period.  The  existence  of 
the  PPA  and  the  requirements/incentives  given  to  the  ARN-118 
vendor  is  considered  the  major  difference  between  the  two 
programs.  It  seems  reasonable  to  conclude  that  the  PPA  provided 
the  impetus  for  improving  field  reliability. 
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Figure  3-3  Improved  Reliability:  F-15  TACANs 


3.3.2  MTBF  I mp r ovetnen t /Lowe r  Net  LCC 

The  prospect  of  reducing  LCC  is  a  major  reason  for  using 
PPAs .  The  Carousel  Inertial  Navigation  System  (INS)  program  is 
another  example  of  the  positive  impact  on  LCC  of  an  improved 
MTBF.  The  program  included  a  four  year  RIW  with  an  MTBF 
Guarantee.  The  Carousel  was  basically  an  "off  the  shelf"  INS 
which  had  been  used  by  the  commercial  airlines  with  an  MTBF  in 
the  750  hour  range.  While  the  contractor  promised  the  Air  Force 
an  INS  with  a  fielded  MTBF  of  1,128  hours  --  1,313  hours  were 

actually  achieved.  Figure  1-3  shows  the  impact  on  spares  cost  of 
the  real ized  field  MTBF. 

I  The  performance  improvement  between  the 
contracted  and  the  realized  values 
produces  a  $2.0M  net  LCC  savings. 

•  Comparing  the  realized  MTBF  to  commer¬ 
cial  performance  indicates  a  $7 . OM 
savings. 

The  positive  contractor  response  to  the  PPA  Incentive  resulted  in 
solid  reliability  gains  at  1 ower  LCC. 
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Figure  3-4  Carousel  Inertial  Navigation  System 


3.3.3  Reliability  Growth 

DoD  programs  using  PPAs  produce  a  consistent  pattern  of 
reliability  growth.  While  the  growth  may  not  always  be  as 
substantial  as  predicted,  they  do  reflect  positive  results. 
The  field  reliability  pattern  of  the  ARN  118  TACAN ,  is  typical 
of  the  results  which  PPAs  produce.  Other  programs 
experiencing  similar  results  include; 

•  F-111  Gyroscope 

•  AN/APN-209  Altimeter 

f  CN-494/AJB  3  Gyroscope 

•  AN/ARN-194  Radar  Altimeter 

•  T  700  Engine. 


3.3.4  Improved  Availability 

Some  PPAs  require  the  contractor  to  provide  consignment 
(loaner)  spares  to  the  Government  if  the  guaranteed  values  for 
reliability,  maintainability,  or  availability  are  not  achieved. 
Consignment  spares  means  that  the  contractor  will  provide 
additional  spares  (above  what  the  Government  purchased)  at  no 
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additional  cost  to  the  Government.  Thus  PPA  provides  the  user  a 
steady  state  of  spares  availability.  This  helps  to  sustain 
desired  mission  capability  regardless  of  system/item  performance. 

The  consignment  spares  requirement  is  considered  to  be  a 
negative  incentive.  Positive  incentives  are  also  available  within 
a  PPA,  and  the  two  types  can  be  effectively  teamed  together.  The 
motivation  to  exceed  specified  performance  levels,  thereby 
improving  the  profit  position,  is  a  more  significant  incentive 
than  no-cost  spares  or  corrective  actions.  When  this  occurs  the 
DoD  benefits  from  improved  system  performance  lower,  LCC  and 
increased  availability. 

PPAs  enhance  availability  through  improving  R«5cM. 

Enhanced  availability  improves  mission  success. 


3.3.5.  Return  On  Investment  (ROI ) 

Table  o-l  shows  the  cost,  savings,  and  ROI  for  some  typical, 
pre-1985,  RIW  programs.  In  accumulating  cost/savings  data  and 
determining  ROI  it  is  essential  that  all  known  or  projected  cost 
factors  be  thoroughly  considered.  Frequently  the  cost  of 
government  administration  is  not  considered,  and  the  non-monetary 
benefits  of  mission  accomplishment  and  operational  availability 
are  difficult,  if  not  impossible,  to  define.  In  spite  of  these 
problems  the  potential  dollars  saved  or  expenditures  avoided  can 
be  significant. 

In  a  more  direct  sense.  Investment  and  recurring  O&M  costs 
are  quantifiable  although  the  statistics  are  sometimes  difficult 
to  assemble.  Table  3-1  probably  does  not  reflect  the  cost  of 
PPA  administration,  or  the  total  LCC  savings  achieved.  For 
instance,  if  the  cost  of  administration  for  the  F-14  Hydraulic 
Pump  exceeded  18%  of  the  PPA  cost,  there  would  be  cause  to 
question  its  cost  effectiveness.  These  data,  portrayed  in  Table 
3-1,  were  compiled  prior  to  the  emphasis  on  LCC.  If  the  true 
savings  In  O&M  costs  (over  50%  of  LCC)  is  18%  or  more  of  the  PPA 
price  (for  the  F-14  Hydraulic  Pump)  it  would  offset  the 
administration  cost  and  make  the  PPA  cost  effective,  even  by 
today ' s  s t anda rds  . 
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TABLE  3-1 

ECONOMIC  ADVANTAGES  POSSIBLE  THROUGH  WARRANTY  INCENTIVES 


RETURN  ON  INVESTMENT 

PROGRAM 

PPA  COST 

PPA  SAVINGS 

ROI 

F-14 

Hydraulic  Pump 

$  1.600M 

$  1.900M 

118% 

F-15 

TACAN 

.450M 

2 . SOOM 

500% 

F-16 

Avionics 

43. 200M 

118. DOOM 

273% 

Navy 

Gyroscope 

.  lOOM 

.  900M 

900% 

Carousel  INS 

4.  lOOM 

7. DOOM 

170% 

PPA  SELECTION,  ANALYSIS,  AND  STRUCTURE 
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Creating  a  Product  Performance  Agreement  (PPA)  that  is 
suited  to  program  requirements  and  objectives  can  be  divided  into 
four  steps. 

I  Choosing  the  general  program  parameters  (requirements, 

characteristics,  and  objectives)  to  be  warranted.  A 
list  of  parameters  can  be  derived  from  Figure  4-1,  or  be 
predetermined  by  the  acquisition  team. 

•  Identifying  alternative  PPAs  which  best  suit  the  program 
parameters.  Figure  4-2,  Table  4-1,  and  Appendix  A  can 
be  used  in  conjunction  with  the  program  parameter  list 
(derived  from  Figure  4-1)  to  reduce  the  list  of  avail¬ 
able  PPAs  to  a  workable  number.  This  may  be  done  man¬ 
ually  or  within  the  PPAC  Decision  Support  System  (DSS). 

t  Performing  an  in-depth  cost,  benefit,  and  risk  analysis 

of  the  alternatives.  This  may  be  done  manually,  or 
within  the  automated  DSS. 

I  Deveioping  program  unique  contract  provisions,  evalua¬ 

tion  methods,  and  management  techniques  for  the  selected 
alter native(s)  . 


NOTE 


The  following  paragraphs  are  an  attempt  to  discuss  an 
extremely  complex  subject  in  simple  terms.  Most  of  the 
math  involved  is  dealt  with  in  a  static  mode,  while  the 
true  computations  will  be  dynamic.  A  detailed  tutorial 
of  the  PPA  decision  process  is  contained  within  the 
automated  DSS. 

While  the  DSS  Tutorial  may  be  faster,  and  more 
useful  to  an  experienced  cost  analyst  or  engineer,  this 
discussion  is  intended  to  put  the  reader  "into  the  ball 
park"  from  the  conceptual  point  of  view. 

It  may  be  helpful  for  the  "first-timer"  to  read 
all  of  the  paragraphs,  look  at  the  figures  and  tables, 
and  reread  the  paragraphs.  The  figures  and  tables  have 
been  placed  at  the  rear  of  this  section  to  facilitate 
their  use  as  a  decision  aid. 
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4.1.  CHOOSING  THE  PARAMETERS 


Good  business  sense  often  guides  the  acquisition  team 
towards  guaranteeing  many  facets  of  their  program  and  PPAs  have 
been  developed  to  cover  anything  that  can  be  quantified  or 
stated,  measured,  and  compared  numerically.  To  begin  the  select¬ 
ion  process,  the  basic  agreement  parameters  are  listed,  quant¬ 
ified,  and  matched  with  a  relevant  PPA  or  group  of  PPAs.  To 
better  illustrate  the  typical  requirements.  Figure  4-1  shows  a 
worksheet  for  choosing  program  parameters.  The  relevant  para¬ 
meters  for  a  specific  application  should  be  listed  similar  to  the 
output  section  of  the  figure  for  use  in  paragraph  4.2. 

4.2.  SELECTION  OF  ALTERNATIVE  PPAS 


Cross  reference  the  program  and  equipment  characteristics 
listed  from  paragraph  4.1.  against  PPA  alternatives  (see  Appendix 
A)  to  narrow  the  list.  Use  program  parameters  and  PPA  character¬ 
istics  to  eliminate  PPAs  which  do  not  apply  to  a  particular 
program  or  to  a  specific  type  of  equipment.  Depending  upon  the 
program  or  PPA  requirements  and  the  level  of  system/item  tech¬ 
nology;  the  acquisition  team  may  choose,  or  have  their  choices 
limited  to,  a  simple  or  comprehensive  PPA. 

"Simple"  and  "Comprehensive"  PPAs  are  extremes  on  either  end 
of  a  comparability  line.  Simple  PPAs  have  no  provisions  to 
direct  or  motivate  contractors  to  consider  convenient  government 
warranty  administration  and  management.  Commercial  warranties 
which  expect  the  customer  to  return  the  merchandise  to  the  vendor 
for  warranty  service  are  simple  clauses.  Comprehensive  PPAs, 
along  with  additional  performance  requirements  and/or  stricter 
specification  enforcement,  Include  provisions  that  make  the 
warranty  more  manageable  and  adm i n i s t rab 1 e  by  the  Government.  If 
the  Air  Force  expects  to  use  the  item  to  generate  or  accomplish 
military  missions,  both  the  entity  and  the  PPA  must  be  compatible 
with  the  user's  intended  operational  and  maintenance 
env i r onmen  t  s . 

4.2.1.  The  Variety  Of  Potential  Applications 

There  is  a  wide  variety  of  potential  PPA  applications  with  some 
degree  of  overlap  between  them.  Figures  4-2  and  4-3  are  PPA 
decision  aids.  They  illustrate  the  relationships  between 
different  program  parameters  and  the  PPA  concepts  designed  to 
guarantee  their  success.  In  Table  4-1  the  concept  groups  are 
further  expanded.  In  Appendix  A  the  PPA  descriptions  are  listed 
by  their  application  according  to  a  different  concept  grouping. 
You  may  derive  your  own  concept  grouping  if  the  parameters  of 
your  program,  or  your  PPA  requirements,  make  It  easier  to  do  so. 

4.2.2.  Application  Overlap 

Some  overlap  continues  even  after  the  segregation  into  PPA 
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concept  groups.  It  is  possible  to  use  one  simple  provision  to 
accomplish  two  or  more  objectives,  and  to  require  two  or  more 
comprehensive  provisions  to  accomplish  a  single  objective.  If 
your  program  parameters  suggest  multiple  PPA  objectives,  the  list 
obtained  from  matching  the  output  block  from  figure  4-1  to  the 
PPA  catalog  may  identify  PPAs  from  different  concept  groups.  To 
account  for  major  differences  in  equipment  characteristics  the 
selection  process  should  be  performed  separately  for  different 
systems,  components,  or  objectives  in  the  program.  This  may 
require  several  iterations  as  parameters  and  program  priorities 
are  refined. 


4.3.  PERFORMING  THE  IN-DEPTH  ANALYSIS; 


4.3.1.  PPA  Alternatives 


The  output  from  paragraphs  4.1.  and  4.2.  is  a  list  of  PPA 
alternatives.  The  PPA  specifies  the  cost  areas,  incentive  met¬ 
hod,  remedies/compensations,  relevant  performance  parameters,  and 
areas  of  benefit.  The  program  specifies  the  framework  for  PPA 
operation,  including  logistics  structure,  operational  character¬ 
istics,  equi-pment  characteristics,  available  data,  and  program 
life  cycle.  PPA  analysis  should  address,  and  may  have  to  be 
reaccomplished  due  to  changes  in: 

I  Unknown  fundamental  parameters 

(i.e.,  Mean-Tlme-Between-Fai lure  or  MTBF) , 

•  System  operating  variations, 

•  Performance  estimation  through  testing  or  sampling, 

I  Changes  in  system  design,  or 

•  Changes  in  maintenance  concepts. 

These  uncertainties  have  a  sizable  effect  on  the  PPA's 
actual  costs  and  benefits  to  the  Government.  It  is  important  to 
continually  assess  their  impact  on  the  program.  Previous 
programs  should  also  be  studied  to  take  advantage  of  lessons 
learned.  When  a  preliminary  best  approach  is  decided  upon,  a 
Cost  Benefit  Analysis  (CBA)  should  be  performed. 


4.3.2.  The  Cost  Benefit  Analysis 


The  CBA  analyses  depend  upon  the  PPA  alternatives  and  the 
program  under  consideration.  Some  of  the  analyses  include: 

4. 3. 2.1.  Estimation  of  Government  PPA  costs, 

4. 3. 2. 2.  Government  risk  analysis, 

4. 3. 2. 3.  Estimation  of  contractor  PPA  cost, 

4. 3. 2. 4.  Contractor  risk  analysis, 

4. 3. 2. 5.  Life  cycle  cost  (LCC)  savings  prediction, 

4. 3. 2. 6.  Penalty  calculation. 
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4. 3. 2. 7.  Cost  variance  calculation, 

4. 3. 2. 8.  Probability  of  error  in  the  method  of  evaluation, 

The  mathematic  expressions  outlined  below  describe  the  types 
of  calculations  required,  and  are  presented  mainly  for  discussion 
purposes.  For  instance;  "delta  life  cycle  cost"  is  an  expression 
of  convenience  for  performing  two  LCC  analyses,  one  with  and  one 
without  a  given  warranty,  and  taking  their  algebraic  sum.  The 
actual  equations  for  computing  the  CBA  are  in  Table  4-2,  and  in 
the  PPA  Decision  Support  Handbook.  This  document  is  available 
from  the  PPAC. 

TDS  =  [ A  LCC  -  (TC  +  TC  ) 

8r  c 

Where  TDS  =  The  total  dollars  saved 

A LCC  =  the  difference  in  LCC  between  buying  the  system 
with  and  without  a  given  PPA, 

TC  =  the  sum  of  the  government  PPA  costs,  and 

8. 

TC^  =  the  sum  of  the  contractor  PPA  costs  (PPA  price). 

4. 3. 2.1.  Government  PPA  costs  are, 

TC„  =  t(AR^  X  L  )  X  R']  +  (E^  X  E„„)  +  [G  X  (W.  x  L^)] 
g  da  n  eg  IS 

and  are  the  sum  of  event  related  and  time  related  costs. 


Event  related  costs  ares 


Times  L  ; 

a 

Times  R' ; 

Plus  E  ; 
n 

Times  E  ; 

eg’ 


the  difference  in  paperwork  time  between  warranty 
returns  and  normal  repairs  and/or  condemnation/ 
not  reparable  this  station  (NRTS)  actions, 

the  average  labor  rate  at  each  operational  or 
repair  location, 

the  number  of  expected  warranty  repair  actions. 

the  estimated  number  of  no-cost  engineering 
change  proposals  (ECPs). 

the  mean  estimated  Government  ECP  cost. 


Time  related  costs  are: 


G;  The  number  of  government  personnel  required  to 
monitor  the  warranty. 

Times  W. ;  the  mean  fraction  of  their  total  workload  this 
warranty  will  become. 

Times  L  ;  the  labor  rate  for  a  person  of  their  rank 
®  /pos i 1 1  on . 


4. 3. 2. 2.  A  probability  of  the  Government  risk  is  applied  to  the 
estimated  Government  costs  to  establish  the  best  and  worst 
cases  for  both  system  and  warranty  performance. 
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4. 3. 2. 3.  Contractor  PPA  costs  are, 

TC^  =  [R'  X  (Cg  +  Cp  +  Cj^  +  Fg)]  +  (E^  X  +  [I  x  (W^’  x  '  )  ] 

and  are  also  the  sum  of  event  related  and  time  related  costs. 

Event  related  costs  are  : 

R' ;  The  number  of  predicted  repair  actions, 

Times  (C  ^  ^  ^  ^a ^ mean  shipping,  maintenance, 

storage,  and^failure  analysis  costs; 

Plus  E^ ;  the  estimated  number  of  no-cost  ECPs 

Times  E  ;  the  mean  estimated  contractor  ECP  cost, 
cc 

Time  related  costs  are: 

I;  The  number  of  contractor  personnel  required  to 
monitor  the  warranty; 

Times  W  ' ;  the  mean  fraction  of  their  total  workload  this 
warranty  will  become, 

Times  L- ' ;  the  labor  rate  for  a  person  of  their  rank/ 
position. 

4. 3. 2. 4.  A  probability  of  the  contractor  risk  is  also  applied  to 
the  estimated  contractor  costs  to  establish  the  upper  and 
lower  bounds  of  the  PPA  price  estimate. 

4.3.2. 5.  The  difference  in  LCC  estimates  with  and  without  the 
the  PPA  is  the  predicted  Government  LCC  savings. 

NOTE 

If  the  intended  output  is  not  to  justify  a  waiver 
request,  and  this  comparison  is  negative,  return  to  the 
beginning  and  reassess  the  program  parameters. 

4. 3. 2. 6.  If  a  negative  incentive  is  planned  a  penalty  calcula¬ 
tion  should  be  conducted,  based  on  the  Government  and  con¬ 
tractor  risks  and  the  system  technology  being  developed. 

4. 3. 2. 7.  Upper  and  lower  bounds  are  adjusted  on  the  estimates  by 
performing  cost  variance  predictions  on  both  the  contractor 
and  Government  costs. 

4. 3. 2. 8.  Further  refinements  are  made  by  sensitivity  analysis  on 
the  probability  of  errors  in  the  method  of  evaluation,  for 
both  system  and  PPA  performance.  Sensitivity  analyses  are 
performed  by  running  the  calculations  with  the  mean  error, 
the  upper  boundary  error  and  the  lower  boundary  error.  This 
tells  the  acquisition  team  the  magnitude  and  direction  of 
change  in  cost  and  benefits  that  will  occur  with  a  given 
error  in  a  given  calculation. 
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NOTE 


Errors  may  drive  the  cost  and/or  benefits  in  an 
unacceptable  direction,  and/or  at  an  unacceptable 
rate.  When  this  happens,  return  to  the  begrinning,  and 
reassess  the  parameters  and  objectives. 


4.3.3.  The  Decision  Support  System 

For  consistency  and  speed,  computer  models  should  be  used 
for  calculations  of  this  type  and  depth.  The  automated  DSS 
contains  models  used  for  PPA  CBA.  The  DSS  process  is  fully 
explained  in  the  PPA  Decision  Support  Handbook. 

4.3.4.  Examp  1 e 

The  steps  for  testing  the  Reliability  Improvement  Warranty 
(RIW)  make  a  good  example  of  the  analytical  process.  The  RIW  is 
one  of  the  most  comprehensive  PPAs ,  so  the  steps  may  be  tailored 
or  omitted  for  evaluating  other  PPAs: 

•  Estimate  reliability  growth  over  the  RIW  period.  Use 

the  best  available  data  at  the  time  and  make  several 

estimations.  Establish  the  maximum  and  minimum  bounds 
of  the  growth  parameter  and  calculate  the  corresponding 
schedules  for  them. 

•  Estimate  the  contractor  cost.  Allow  for  a  range  of 

profit  and  risk  factors  to  give  a  corresponding  range 
for  the  RIW  price. 

I  Calculate  the  LCC  with  and  without  the  RIW  to  approxi¬ 
mate  the  LCC  savings.  To  assess  the  benefits  of 
different  reliability  growth  scenarios,  use  the  range  of 
reliability  growth  schedules  calculated  previously. 

To  assess  the  variance  in  LCC  and  performance,  perform 
sensitivity  analyses  on: 

•  Length  of  the  PPA  period; 

•  Util izat ion  rate; 

•  System  activation  schedules; 

•  Turnaround  time;  and 

•  Range  of  performance  parameter  values. 

Reliability  growth  schedules  must  be  recalculated  to  account 
for  the  change  in  average  operating  hours  if  there  is  a  change  in 
the  utilization  rate,  or  in  the  system  activation  schedule. 
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Outputs 


of  particular  interest  include: 
Total  Cost  Summary; 

Spares  Requirements; 

Manpower  Requirements;  and 
Corrective  Maintenance  Summary. 


Approximate  the  consignment  spares  costs  for  a  range  of 
achieved  MTBFs  which  are  less  than  the  MTBF  predictions. 

Approximate  the  consignment  spares  costs  for  a  range  of 
turnaround  time  (TAT)  levels  which  are  greater  than  the  estimated 
TAT. 


4.3.5.  Final  PPA  Selection 


After  examining  general  PPA  options  and  analyzing  their 
impact  on  the  program;  the  acquisition  team  can  rank  alter¬ 
natives,  choose  between  them,  and  tailor  the  chosen  PPA  to  meet 
the  specific  requirements  and  objectives  of  the  program. 


4.4.  STRUCTURING  THE  PPA 


Writing  the  PPA  provision  includes: 

•  Choosing  the  final  performance  requirements; 

•  Determining  the  duration  of  the  PPA; 

•  Defining  the  t es t /eva 1 ua t i on  criteria  procedures, 
sample  size,  and  method; 

•  Defining  the  r emed i es / i ncen t i ves ;  and 

f  Identifying  data  collection  requirements,  proced¬ 
ures,  and  tracking  mechanisms  as  may  be  required. 

APPENDIX  B  contains  a  number  of  sample  (Generic)  PPA  con¬ 
tract  provisions.  These  may  be  used  as  is,  tailored,  expanded, 
or  as  a  basis  for  ideas.  The  PPAC  is  also  available  to  assist 
the  acquisition  team  in  drafting  a  particular  provision  for  a 
particular  situation. 


4.5.  ADDITIONAL  USEb 

The  PPA  analysis  results  should  be  retained  to  support 
proposal  evaluation/contract  negotiations.  The  estimates  of  PPA 
price,  cost,  and  benefits  are  ready  points  of  comparison  between 
contractor  proposals  and  the  statement  of  work.  The  sensitivity 
analyses  help  in  adjusting  cost  or  risk  factors  if  parameter 
values  behave  differently  than  expected  during  the  program  life. 


Aircraft, 

Aircraft  Subsystem, 

Groundborne  Communication  system. 
Communication  subsystem. 

Support  equipment, 

Technical  Data, 

Test/Support  system/method, 

Sof  tware . 


Technology  Level 

Initial  introduction  to  the  inventory. 
Commercial  adaptation. 

Second  or  subsequent  iteration. 

Hybrid  mix  of  new  and  familiar. 


Operational  Concept 

Performance  requirements, 

Method  of  Employment, 
Hours/Cycles/Life  units  of  operation. 
Hours/etc.  for  mission  task. 

Total  operating  hours/etc. 

Probable  operational  locations. 
Probable  operational  climatefsK 


Maintenance  Concept 


Mean  turn-around  time  for 
preventive  maintenance. 

Mean  turn-around  time  for 
corrective  maintenance. 

Anticipated  levels  of  maintenance, 

Mean-t ime-between-fai lure  for  each  level 
Support  systems  at  each  level. 

Logistics  trail  length  for  each  level. 
Probability  of  battle  damage. 


FIGURE  4-1 

AGREEMENT  PARAMETERS  WORKSHEET 


PPA  Requ i remen t s 

Performance, 

(10  use  2403)  Manufacturing  and  Design, 
Materials  and  Workmanship, 
Rel iabi 1 i ty , 

Ma  i n t  a i nab i 1 i ty , 

Availability, 

Logistics  Support  Cost, 

Technical  Data/Orders, 

System  Compatibility  with 
existing  Test /Operat ional 
Methods/Equ i pment , 


Output  Parameter  List 

Sys  t  em _ 

Technology 
Operational  Concept 
Maintenence  Concept 
PPA 

Requirement  s 


Comment  s 


FIGURE  4-1 

AGREEMENT  PARAMETERS  WORKSHEET 
( con  tinned) 


PPA  Type  vs.  Technology  Level 
with  Risk/Cost  Target  as  the  field 


TECHNOLOGY  LEVEL 

AVAILABLE 

ITAi - 

NEW 

R&D 

NEW  AND 
MATURE 

MIX 

MATURE 

DEPOT 

REBUY 

PERFORMANCE 

INCENTIVES 

LOW 

EFFECTIVE 

ADDITION 

EFFECTIVE 

ADDITION 

EFFECTIVE 

ADDITION 

WARRANTY  OF  SYSTEMS 
AND  EQUIPMENT 
lAW  10  U.S.C.  2403 

MEDIUM 

LOW 

LOW 

LOW 

EXPANDED  WARRANTY 
AND  EQUIPMENT 
lAW  10  U.S.C. 2403 

MEDIUM 

MEDIIM/^ 

LOW 

MEDIUM/^ 

LOW 

LOW 

COMPREHENSIVE 
PERFORMANCE  AND 
CORRECTION  OF 
DEFICIENCIES 

CLAUSES 

HIGH 

HIGH 

MEDIUM 

MEDIUM 

MEDIUM 

SPECIAL 

FEATURES 

OPTION 

OPTION 

OPTION 

OPTION 

RISK/COST  TARGET  FIELD 

Figure  4-2 
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TABLE  4-1 

PPAs  BY  CONtEPt  GROUP 


///////////////////////////////////////////////////////////////// 

WARRANTY  OF  SYSTEMS  AND  EQUIPMENT 

- UNPER  lo  iisc  mr - 

o  Essential  Performance  Requirements  Guarantee 
o  Design  and  Manufacturing  Requirements  Guarantee 
o  Materials  and  Workmanship  Guarantee 

EXPANDED  WARRANTY  OF  SYSTEMS  AND 
EQUIPMENT  under  10  USC  24ffJ 

o  Rewarranty  of  Repaired/Overhauled  Equipment 
o  Repa i r /Exchange  Agreements 
o  Reliability  Warranty 
o  Maintainability  Warranty 

o  Reliability  and  Mainabllity  (RAM)  Warranty 
o  Availability  Warranty 
o  Component  Reliability  Warranty 
o  Model  Engine  Warranty 

COMPREHENSIVE  PERFORMANCE/ 

CORRHCt fOTT  Of*  MflOffeNCIES  clauses 

o  Model  Engine  Warranty 

o  Reliability  Improvement  Warranty  (RIW) 
o  Mean-Time-Between-Fai lure  Guarantee  with  Verification 
Test  (MTBF  VT) 
o  RIW  with  MTBF  VT 

o  Reliability  and  Maintainability  Improvement  Warranty 
(RAMIW) 

o  R&MIW  with  MTBF  VT 
o  Availability  Guarantee 
o  Chronic  LRU  Guarantee 
o  Spare  Parts  Level  Warranty 
o  Logistics  support  Cost  Guarantee 
o  Maximum  Parts  Cost  Guarantee 
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TABLE  4-1  (cont. ) 
PPAs  BY  (X)HefiPT  GROUP 


SUPPORT/ SUPPORT  COST 

- WARRAHTIES - 

o  Spare  Parts  Level  Warranty 

o  Logistics  Support  Cost  Guarantee 

o  Maximum  Parts  Cost  Guarantee 

o  Method  of  Test  Guarantee 

o  Test  and  Repair  Improvement  Guarantee 

o  Fault  Detection,  Isolation,  and  Repair  Warranty 

o  Quality  of  Training  Materials  Warranty 

SOFTWARE / SOFTWARE  SUPPORT 
v/AkkAt^Tlgg 

o  Software  Design  Commitment  Guarantee 

o  LRU  Software  Configuration  Control  and  Support  Agreement 
o  Fault  Detection,  Isolation,  and  Repair  Warranty 
o  Test  and  Repair  Improvement  Guarantee 
o  Method  of  Test  Guarantee 
o  Utility  Functions  Guarantee 
o  Warranty  of  Technical  Data 
o  Warranty  of  Technical  Orders 
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o  Rewarranty  of  Repaired/Overhauled  Equipment 
o  Repa i r /Exchange  Agreements 
o  Chronic  LRU  Warranty 
o  Spare  Parts  Level  Warranty 
o  Maximum  Parts  Cost  Guarantee 
o  Ultimate  Life  Guarantee 
o  Commercial  Service  Life  Guarantee 

o  LRU  Software  Configuration  Control  and  Support  Agreement 
o  Fault  Detection,  Isolation,  and  Repair  Warranty 
o  Method  of  Test  Guarantee 
o  Test  and  Repair  Improvement  Guarantee 
o  Quality  of  Training  Materials  Warranty 
o  Warranty  of  Technical  Data 
o  Warranty  of  Technical  Orders 

///////////////////////////////////////////////////////////////// 


TABLE  4-2 

COST  BENEFIT  ANALYSIS  EQUATIONS 
CROSS  REFERENCE  LIST 


r. - 

TDS  represents  the  total  dol  lars  saved ,  and  Is; 

[  A  LCC  -  (TC  +  TC  )] 
g  e 


2. 


LCC  represents  the  savings  In  life  cycle  cost  between 
the  item  with  and  wi thout  the  warranty,  and  Ts; 


(without  a  warranty)  minus 


(with  £.  warranty) 


where  C  =  the  cost  over  one  year, 

i  =  an  integer  representing  each  year  in  the  cost 
stream,  and 

N  =  the  total  number  of  years  in  the  cost  stream. 
(Equation  4.1-1  from  the  PPA  Decision  Support  Handbook) 


TC  represents  the  total  Government  cost  for  the 

warranty  and  warranty  administration  and  management.  It  Is; 

((  AR^  X  L  )  X  R'l  +  (E„  X  E„„)  +  [(G  X  Vi.)  x  L  1 
da  n  eg  f  s 


n - 

ARrf  represents  the  difference  in  repair  paperwork  pro¬ 
cessing  between  warranty  returns  and  normal  maintenance 
actions  (under  a  three  level  maintenance  concept).  It  is 
derived  from  sensitivity  analysis  on; 

Average  labor  required  Standard  base 

for  in-place  system  x  labor  rate 

repair  (manhours)  ($/man  hr) 


Average  material 
X  cost  per 

i n-p 1  ace  r epa i r  . 


1 _ 

X  MtHF*  X 


Cumulative  Quantity 

#  systems  x  per 

as  semb 1 y 


Operat 1 ng 
X  hours  X 


Expected  fraction 
of  system  fai  lures 
r epa i red  in-place 


S t anda rd  base) 
labor  rate  , 


^  /Expected  No 
(of  removals 
LRUs  \  per  year 


/expected  no 
[of  remove  1  s 
L  LRUs  \per  year 


No  of  man  hrs  to 
X  fault  isolate  and 
remove/repl  LRU 

Mean  time  to 
r  epa  i  r  LRU  x 
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4 


standard  base  Base  level 

labor  rate  -*■  material 

consumption  rate 

(Equation  4.1.21  From  the  PPA  Decision  Support  Handbook) 

r - 

L  represents  the  labor  rate  for  each  local  area  of 

wirranty  administration,  and  Ts  aval  lable  from  Air  I'orce 
Sources.  If  more  than  one  area,  or  more  than  one  level  of 
maintenance  will  be  used  the  equations  using  L  have  to  be 
computed  for  each  rate  and  summed. 


E  represents  the  estimated  number  of  engineering 
cnange  proposals  required  during  the  warranty  period.  Tl  Ts 
a  risk  related  probability  based  upon  the  complexity  of  the 
system  and  the  historical  behavior  of  similar  equipment  and 
technology. 


E 

represents  the  estimated 

mean  Government  ECP  cost. 

of”  how  much  it  costs  the  Government 
administer  the  Time  Compliance  Technical 

to  implement  and 
Orders  (TCTOs). 

TT" 

R' 

represents  the  expected 

number 

of  warranty  repairs 

derived  using  the  expected  MTBF 
operational  use  information  from 

from  program  estimates,  and 
the  customer. 

77 


G  represents  the  number  of  government  personnel 

required  to  monitor  the  warranty.  1 1  represents  both  wage 
earning  and  salaried  personnel.  It  is  derived  from  the 
amount  of  data  the  warranty  generates,  the  amount  of  that 
data  that  can  be  extracted  from  existing  data  systems,  and 
the  number  and  type  of  reports  which  must  be  generated  at 
all  1  eve  1  s . 


W,  represents  the  workload  fraction  that  monitoring  the 
warranty  will  become,  for  personnel  Involved  with  the 
warranty.  It  is  derived  from  the  number  of  administrative 
actions  required  to  monitor  the  warranty,  how  long  it  takes 
to  accomplish  each  task,  and  the  projected  task  breakdown  in 
the  monitoring  office. 


L  represents  the  labor  rate  for  individual  personal 

involved  with  monitoring  ihe  warranty.  It  represents  both 

wage  earning  and  salaried  personnel,  and  is  available  from 

AF  Sources.  If  more  than  one  rate  is  involved  the  equations 

using  L  must  be  computed  for  each  rate  and  summed, 
s 
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TC  represents  the  total  contractor  cost  of  the  warranty 

(wSrranty  Price  to  the  Government},  and  i s ; 


[R*  X  (C„  +  +  C.  +  F^)l  +  (E„  X  +  (I  X  (W-  x  L„)l 

srha  ncc  is 


tt: 


R' 


is  the  same  as  explained  in  #8.  above. 


it: 


C  represents  the  contractor*s  shipping  costs  for  the 

expected  number  of  warranty  repairs,  and  is; 


(Weight)  X  f/#  of 

systems  CXDNUS 

X  CONUS  Shipping 

IVToTaT 

#  of  systetns 

rate  ($/lb. ) 

+ 

/#  of  systems  overseas 

X  Shipping 

cost  \1 

\  Total  *  of  systems 

OVERSEAS 

($/ib.  );l 

) 


(Equation  4.1-23  From  the  PPA  Decision  Support  Handbook) 

TT, - 

C  represents  the  contractor's  repair  costs  for  the 

expected  number  of  warranty  repairs,  and  Ti  computed  from 
equation  4.1.21  or  22  (two  level  maintenance)  in  the  PPA 

Decision  Support  Handbook.  (See  R^j  #4.  Above) 

TT. - 

C.  represents  the  contractor's  handling  and  storage  ' 

costs  for  the  expected  number  of  warranty  repairs,  and  is? 

AREA  \  #of  #of  #of 

Spares  i  items  Bases  item  i 

Storage/  *  \  ^  *  at 

costs  /  m^l  base  m 

(Equation  4.1-30,31,32  From  the  PPA  Decision  Support  Handbook) 

rr - 

F  represents  the  failure  analyst  s  costs  to  the 

contractor  and  can  be  estimated  by  using  the  failure 
analysis  costs  to  the  AF  Technology  Repair  Center  for 
similar  items  and  technology. 


WeightX 
of  ) 
Item  i/ 


E  represents  the  estimated  number  of  engineering 
change  proposals  required  during  the  warranty  period.  Tt  Is 
the  same  as  #6  above. 


TV. - - 

Ecc  represents  the  estimated  mean  contractor  ECP  cost 
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(part  of  the  warranty  price  to  the  Government).  It  is 
computed  using; 

A  finite  fraction  of  the  original  design  cost, 
corresponding  to  the  amount  of  redesign  required. 


A  factor  corresponding  to  the  number  of  ECPs  generated 
(which  is  related  to  the  percieved  risk  of  the  original 
design) , 

A  finite  fraction  of  the  original  cost  for  data 
corresponding  to  the  amount  of  data  generated, 

An  overhead  charge  corresponding  to  the  level  of  effort. 


A  cost  of  retrofit  related  to  the  number  of  retrofits 
required,  the  cost  of  materials  for  one  retrofit,  and 
the  level  of  effort  required  to  retrofit. 


A  delta  materials  charge  (+  or  -)  related  to  the  differ¬ 
ence  in  parts  cost  between  the  old  design  and  the  new 
design  times  the  number  of  items  still  to  be  produced. 


E  =  /the  original 
^  \  design  cost 

^  /the  original 
\data  cost 


1( 


the  retrofit 
materials  cost 


the  finite  the  design  \ 

*  ECP  fraction  risk  factor/ 

the  data\  ^  the  overhead  ^ 
fraction/  charge 

the  retroflt\  the  number  ]  ^ 

labor  cost  /  *  of  retrofits] 


/the  delta 
\materials  charge 


the  number  of  items 
to  be  produced 


_ 

I  represents  the  number  of  Industry  personel  required 
to  monitor  the  warranty,  and  is  computed  the  same  as  G  in 
#8.  above. 

TT, - 

Vf*  *  represents  the  workload  fraction  that  monitoring  the 
warranty  will  become,  for  contractor  personnel  involved  with 
the  warranty.  It  is  computed  the  same  as  in  #9.  above. 

rr. - 

L  '  represents  the  labor  rate  for  individual  contractor 
personnel  Involved  with  monitoring  the  warranty.  It 
represents  both  wage  earning  and  salaried  personnel,  and  is 
available  from  businesses  dealing  with  the  Government. 
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.  5. 


PPA  MANAGEMENT 


5.1.  APPL 1 CAT  I ON  MANAGEMENT 

Application  management  relates  to  the  requirements  to  be 
warranted,  when  to  apply  the  Product  Performance  Agreement  (PPA), 
which  PPA  to  apply,  and  interfacing  with  the  eventual  PPA  admin¬ 
istrators.  The  technical  aspects  of  choosing  parameters,  and  to  a 
great  extent  which  PPA  to  apply,  were  discussed  in  Section  4. 
This  Section  concentrates  on  the  non- techn i ca  1  aspects  of  PPAs . 

5.1.1.  Timing  the  PPA  Application; 

When  contractors  are  expected  to  bear  more  of  the  burden  of 
product  performance,  they  should  be  afforded  an  opportunity  to 
influence  product  design,  so  long  as  the  overall  performance  and 
support  objectives  are  satisfied.  This  means  that  the  Government 
must  announce  the  intent  to  pursue  a  PPA  ns  early  as  possible  in 
the  acquisition  cycle.  Figure  4-1  illustrates  the  Mean  Time 
Between  Failure  (MTBF)  growth  of  a  program  versus  the  timing  of 
the  PPA  application. 


Figure  5-1  MTBF  vs.  PPA  Timing 


PPA  requirements  begin  in  the  System  Operational  Concept 
(SOC),  Statement  of  Operational  Need  (SON)  or  the  Program 
Management  Directive  (PMD),  whichever  comes  first.  The  many 
types  of  provisions  (See  APPENDIX  A)  and  the  freedom  to  interpret 
and  combine  provisions  make  it  possible  to  guarantee  virtually 
any  quan t i f i ab I e /measu r ab 1 e  requirement  in  the  SOC,  SON,  or  PMD. 
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Specific  PPA  coverage  can  be  addressed  as  another  operation¬ 
al  requirement.  If  they  have  a  specific  concern,  objective,  or 
PPA  in  mind,  the  requesting  MAJCOM  must  make  their  requirements 
known  early  in  the  acquisition  cycle.  Quantification  of  perform¬ 
ance  or  support  requirements  can  occur  at  any  point  in  the  pre- 
production  phases  of  development.  As  soon  as  a  user  requirement 
is  quantified,  or  baselined,  a  PPA  on  the  associated  production 
de 1 i V er ab 1 e ( s )  should  be  considered. 

5.1.2.  PPAs  and  the  Request  for  Propose  1 /Purchase  Description 

The  Department  of  Defense  Federal  Acquisition  Regulation 
Supplement  (DFARS)  section  46.7  expanded  10  USC  2403  to  include 
major  subsystems  in  the  definition  of  weapon  system.  The 
specific  PPA  chosen  will  depend  upon  specific  program  parameters, 
(like  those  listed  in  Figure  4-1)  It  will  also  depend  upon  type 
of  procurement  and  the  level  of  technology  being  proposed. 

5. 1.2.1.  Type  of  Procurement: 

The  type,  style  and  depth  of  a  PPA  may  be  decided  by  the 
type  of  procurement.  For  example,  a  new  technology  Research  and 
Development  (R&D)  project  should  not  require  a  performance  guar¬ 
antee.  The  risk,  which  equates  to  cost,  is  generally  high  enough 
that  a  PPA  would  not  be  effective.  During  the  conceptual  phase 
the  best  approach  would  be  an  incentive  provision.  10  USC  2403 
and  the  DFARS  were  written  with  this  in  mind.  In  a  production 
contract  for  the  second  or  subsequent  generation  of  a  given 
technology  is  the  best  time  for  comprehensive  PPAs  like  the  RIW, 
MTBF  Guarantee,  or  Model  Engine  Warranty.  When  contractors  have 
some  experience  with  the  technology  is  the  best  time  to  hold  them 
responsible  for  the  finer  points  of  their  efforts.  Reprocurement 
is  also  a  viable  time  for  the  comprehensive  PPAs,  particularly  if 
the  system/equipment: 

•  Is  designated  as  an  Air  Force  Standard. 

I  Has  a  history  of  reliability  or  suppor t ab i 1 i ty  problems. 

•  Suggests  the  capab i 1 i ty/requ i remen t  to  accept  newer 
technology  than  currently  utilized. 

Using  a  comprehensive  PPA  during  reprocurement  allows  the  AF 
to  benefit  from  reliability  growth  throughout  the  balance  of  the 
system's  life  cycle. 

5. 1.2. 2.  Level  of  Technology: 

Contractors  cannot  support  new  technologies  and  accept  comp¬ 
rehensive  PPAs  without  extensive  cost  considerations.  This 
dilemma  can  be  tempered,  however,  by  an  extended  user  testing 
period.  After  which  a  Reliability  Improvement  Warranty  and/or  a 
Mea n -Ti me -Be t ween -Fa i 1 u r e  Verification  Test  provision  would 
provide  extended  contractor  liability  with  greater  configuration 
flexibility.  This  would  allow  the  contractor  to  improve  the 
item's  reliability,  while  allowing  the  USAF  more  personnel  train- 
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ing  time.  This  cooperative  procurement  method  should  mature  the 
technology  faster  and  provide  better  insight  into  effective 
system  maintenance  concepts.  Comprehensive  PPAs  are  more  easily 
applied  to  older  technology  systems  with  established  reliability 
trends  and  proven  maintenance  concepts.  The  object  here  is  to 

apply  lessons  learned  such  that  the  technology,  reliability,  and 
maintainability  grow  together  as  rapidly  as  practical.  We  can 
expect  more  contractor  commitment  for  an  item  they  have  experi¬ 
ence  with.  Through  a  PPA  we  can  monitarily  encourage  them  to 

continue  improving  their  product.  Careful  attention  must  be  paid 
to  efforts  which  involve  HYBRID  technology.  That  cross  between 
new  and  old  technology  appears  in  almost  every  system  procure¬ 
ment.  RFPs  should  allow  contractor  flexibility  in  technology 
application,  while  stressing  the  requirement  for  an  overall  avail¬ 
able,  reliable,  and  maintainable  system.  Proposals  should  be 
carefully  evaluated  for  their  technical  merit,  and  the  comprehen¬ 
siveness  of  the  proposed  PPA.  The  contractor's  willingness  to 
mix  new  technology  and  a  comprehensive  PPA  is  a  measure  of  their 
confidence  in  the  technology,  its  application,  and  ultimate  pro¬ 
duction.  The  decision  matrix  for  PPA  application  vs.  technology 

level  is  reflected  in  Figure  4-2. 


5.2.  PPA  ADMINISTRATION  MANAGEMENT 

The  PPA  is  generally  understood  to  be  a  contractor  incen¬ 
tive.  Government  agencies  must  also  be  motivated  to  insure 
effective  PPA  management.  For  instance: 

I  The  using  MAJCOM  should  be  motivated  to  honor  the  PPA. 
(PPA  provisions  should  not  hamper  the  operational 
mission  of  the  Command.) 

t  Maintenance  and  supply  personnel  must  be  motivated  to 
perform  their  administrative  tasks  properly,  and 
quickly. 

•  The  supporting  Air  Logistics  Centers  (ALCs)  should  be 
motivated  to  support  the  PPA. 

•  Feedback  must  be  given  to  the  using  MAJCOMs  and  their 
field  activities  concerning  system  and  PPA  performance. 

The  PPA,  and  its  implementation  plan  (PIP),  are  the  source 
of  these  motivations.  The  PIP  should  also  address  feedback  from 
the  PPA  managers  to  the  personnel  performing  the  management  and 
administration  tasks. 

The  PPA  sets  forth  certain  obligations  for  both  the  contract¬ 
or  and  the  Government.  It  also  sets  forth  the  expected  methods 
of  compliance  with  the  obligations,  and  redress  of  problems  or 
conflicts.  A  well  written  and  properly  applied  PPA  should  have 
clear  expectations,  viable  methods  of  compliance,  and  credible 
methods  of  redress. 
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5.2.1  Basic  Contractor  Obligation 

•  Prompt  correction  of  deficiencies  in  their  product 
whenever  it  fails  to  perform  lAW  the  contracted 
specification  and/or  changes  thereto;  or 

f  Reimburse  the  Government  for  obtaining  correction  of 
such  deficiencies  elsewhere. 

5.2.2  Additional  Contractor  Obligations 

For  some  PPAs  additional  contractor  obligations  are; 

•  Reliability  and/or  maintainability  growth. 

•  No-Cost  (to  the  Government)  Engineering  Change 

Proposals  ( ECPs ) . 

Production  change 
Retrofit 
Technical  Data 
Software 

Support  Equipment 
Spares 

I  Bonded  spares  storage,  (to  support  mission  systems  with 
contractor  maintenance) 

I  Reimbursement  for  Government  repairs  made  to  end  items 
in  the  field,  (when  contractually  allowed  or  required) 

5.2.3  Government  Obligations: 

The  overall  obligations  of  the  Government  are 

I  Keeping  accurate  records; 

•  Failure  notification;  and 

I  Monitoring  contractor  PPA  performance. 

Obligations  of  the  field  activities  are 

I  Keeping  accurate  records  (performance,  maintenance,  and 
configuration)  in  the  depth  required  by  the  contract; 

•  Failure  notification; 

•  Performing  modifications  when  and  as  required  by  an 
approved  Time  Compliance  Technical  Order. (TCTO) 
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•  Managing  contract  exceptions;  for  instance 

-promoting  awareness  of  the  exception  clauses, 

-tracking  exception  ocurrences,  and 

-minimizing  exceptions  to  the  extent  possible  under  the 
deployment  and  maintenance  concepts, 

I  Disposition  of  assets  lAW  the  PIP  and  the  PPA  manager's 
instructions. 


5.3.  EXAMPLE 


This  example  is  based  upon  typical  requirements  and  a 
typical  system.  The  system  is: 

I  An  avionics  subsystem  purchased  to  upgrade  a  fielded 

weapon  system  capability; 

•  Developed  with  a  mixture  of  state-of-the-art  and  proven 
technology; 

I  Deployed  into  an  existing  three  level  maintenance 

concept  where  the  mission  and  system  criticality,  and 
the  forecast  system  MTBF  precluded  a  conversion  to  two 
level  . 

t  Overseas  aircraft  basing  drove  the  cost  of  a  full  RIW 
too  high. 

I  The  planned  mean  operational  use  (including  maintenance 
"on  time")  is  for; 

-  6  hours  per  flight; 

-  2  flights  per  day ; 

-  3  days  per  week; 

-  2  weeks  per  month; 

-  11  months  per  year; 

-  totalling  792  hours  "on  time"  per  year. 

The  selected  PPA  is: 

•  A  Component  Reliability  and  Line  Replaceable  Unit  (LRU) 
Maintainability  Warranty. 

•  The  PPA  clause  guarantees  subsystem  performance  for  a 
specific  calendar  time. 

•  SRU  (component)  reliability  is  measured  by  "mean  SRU 
MTBF" ,  which  is: 

[LRU  ETl  out  -  LRU  ETI  in]  x  [the  #  of  SRUs  installed] 

(including  the  Chassis  and/or  "Mother  Board") 
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•  The  target  "mean  SRU  MTBF"  is  2000  hours. 

I  The  warranty  duration  of  30  months  (2.5  years,  or  2000 
hours  divided  by  800  "on"  hours  per  year)  is  designed  to 
minimize  the  billing  of  warranty  repairs  under  the 
Interim  Contractor  Support  (ICS)  contract. 

I  A  failure  is  defined  as  the  LRU  requiring  maintenance 
attention  for  any  reason;  except  for  changing  filters  or 
dessicant  compounds,  required  periodic  lubrication,  or 
other  actions  noted  in  the  exceptions  clause. 

I  The  contractor  is  responsible  for  r epa i r / r ep 1 acemen t  of 
Shop  Replaceable  Units  ( SRUs ) ,  including  shipping  costs 
to  and  from  the  contractor  repair  facility  and  the  point 
of  Government  acceptance. 

•  The  owning  organization  is  responsible  for  Organization¬ 
al  (O)  level  (on  equipment)  maintenance,  (on  the  sub¬ 
system  itself)  and  Intermediate  (I)  level  (off  equip¬ 
ment)  maintenance,  (on  the  LRUs) 

I  The  LRU  maintainability  provision  states  that  any  SRU 
can  be  removed  and  replaced  in  less  than  10  minutes; 

Starting  with  the  LRU  covers  installed  and  the  LRU 
otherwise  being  ready  to  install  in  an  aircraft. 

Performing  the  SRU  removal  and  replacement  (R&R) , 

Ending  with  the  LRU  covers  installed  and  the  LRU 
otherwise  ready  to  install  in  an  aircraft,  and 

Using  no  more  than  two  common  tools  from  the  using 
MAJCOM  provided  common  tool  list. 

•  A  further  LRU  maintainability  requirement  states  that; 

The  LRU  and  any  support  or  test  equipment  be 
configured  for  any  required  test  procedure  in  less 
than  10  minutes  by  one  person  using  no  more  than  two 
common  tools  as  above. 

That  any  LRU,  or  test  or  support  equipment  be 
reconfigured  to  an  operational  status  following 
testing  by  the  same  criteria  as  above,  and 

For  any  portable  equipment  to  be  portable  by  one 
person  according  to  OSHA  standard. 

t  For  the  sake  of  brevity  Could  Not  Duplicate/Retest  OKs 
(CND/RTOKs)  and  other  warranty  problems  are  presumed  to 
be  worked  out  to  everyone's  satisfaction. 
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The  PPA  states  speoifienlly  that; 

For  a  period  of  30  months  following  acceptance  by  the  Air 
Force  of  each  individual  LRU;  the  "mean  SRU  MTBF" ,  at  the  time  of 
LRU  failure,  will  be  not  less  than  2000  hours. 

During  the  warranty  period  each  SRU  failure  will  require  a 
Warranty  Failure  Report  (WFR)  be  sent  to  the  AF  and  contractor 
warranty  managers.  The  defective  SRU  will  be  returned  to  the 
contractor  for  r epa i r / r ep 1 acemen t .  LRUs  remain  in  the  possession 
of  the  owning  organization  unless  the  defect  is  in  the  serial 
numbered  chassis  of  the  LRU.  Any  "I"  level  SRU  maintenance 
costs,  and  the  "I"  level  LRU  maintenance  costs  if  the  SRU  does 
not  achieve  2000  operating  hours,  are  r e i mbu r s ea b 1 e  to  U.S. 
Treasury  under  the  liquidated  damages  clause.  Removals  to 
facilitate  other  maintenance  (such  as  removing  the  good  SRU  for 
cannibalization)  are  scheduled  removals. 

•  The  AF  is  obligated  to  generate  accurate  and 
timely  WFRs  and  to  return  reparable  assets  to  the  contract¬ 
or  for  repair.  This  routing  will  be  different  than  the 
normal  depot  repair  routing. 

in  the  event  the  Air  Force  accepts  an  Engineering  Change 
Proposal  (ECP)  to  improve  the  re  1 1  nb i 1 i t y /ma i n t a i nab i 1  i  t y  of  one 
of  the  LRUs,  and  issues  a  modification  TCTO  for  the  LRU. 

I  The  field  organization  is  obligated  to  incorporate 
the  TCTO  correctly,  and  in  a  timely  manner.  Further,  the 
.AF  is  obligated  to  keep  accurate  LRU  configuration  records. 


In  spite  of  everyones  best  efforts,  warranty  exceptions  do 
occur.  For  instance  unauthorized  maintenance  on  an  SRU  in  order 
to  generate  an  airborne  rescue  mission. 

f  The  AF  must  manage  exceptions  to  the  PPA  clause 
and  minimize  their  occurence  to  the  extent  possible. 

Regardless  of  the  value  of  the  mission,  or  the  judge¬ 
ment  of  the  Air  Force,  the  warranty  on  the  SRU  that  was 
repaired  without  the  contractor's  permission  is  now  void. 

Another  exception,  i.e.,  returning  an  SRU  and  generating  a 
WFR  on  an  SRU  with  2022  hours  "mean  SRU  MTBF"  (against  a  2000 
hour  warranty)  occurs. 
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I  Since  the  contractor  is  required  to  repair  first 
and  resolve  differences  later,  the  AF  must  now  pay  the 
contractor  for  repair  of  the  2022  hour  SRU. 

This  example  shows  that  a  PPA  can  impact  the  day  to  day 
maintenance  of  a  fielded  system,  and  the  PPA  itself,  if  it  is  not 
applied  and  managed  properly.  The  planning  for  success  with  a 
PPA  must  take  place  early  in  the  program,  and  must  consider  the 
day  to  day  mission  requirements  of  an  operational  wing.  The  PIP 
should  outline  exactly  how  the  PPA  will  fit  into  the  daily 
maintenance  and  administration  tasks  of  field  personnel.  Those 
persons  involved  with  the  PPA  must  understand  the  intent  of  the 
PPA  and  its  value  to  the  Air  Force. 
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APPENDIX  A.  PRODUCT  PERFORMANCE  AGREEMENTS 

A. 1 .  INTRODUCTION 

This  list  shows  the  Variety  of  choices  available  to  the 
acquisition  team.  The  PPA  should  be  structured  to  meet  specific 
program  operation,  support,  and  life  cycle  cost  objectives. 
These  agreement  descriptions  can  be  combined  anri/or  tailored  to 
suit  program  requirements  and  the  possible  adaptations  are 
virtually  limitless. 

A. 2.  EXAMPLES 


The  PPA  examples  are  indexed  in  Table  A-1: 

TABLE  A-1 

WARRANTY  DESCRIPTIONS 


No. 

Ti  tie 

IS_: 

I  . 

Warranty  of  Supplies  (FAR  52.246-17)  for 
non  complex  equipment  and  (FAR  52.246-18) 
for  complex  equipment;  Warranty  of 
systems  and  equipment  under  Performance 
Specifications  or  Design  Criteria  (FAR 

52 .246-19  ) 

A.  4  . 

I  I  . 

Warranty  of  Technical  Data 
(FAR  52.246-7001) 

A.  5  . 

III. 

Warranty  of  Technical  Orders 

A.  6. 

IV. 

Reliability  Warranty 

A.  7  . 

V. 

Maintainability  Guarantee 

A.  8. 

VI  . 

Reliability  and  Maintainability 

Warranty 

A. 9. 

VII  . 

Reliability  Improvement  Warranty 

A.  10  . 

VIII. 

Reliability  and  Maintainability 

Improvement  Warranty 

A.  11  . 

IX. 

Mean-Time -Bet we en-Fai lure  Veri f icat ion 

Test  (MTBF-VT) 

A.  12  . 

X. 

Reliability  Improvement  Warranty  with  an 
r.lTBF  Verification  Test 

A.  13  . 
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XI  . 

R&MIW  with  MTBF/VT 

A.  14  . 

XI  I  . 

Component  Reliability  Warranty 

A.  15. 

XIII. 

Chronic  LRU  Guarantee 

A. 17. 

XIV. 

Availability  Guarantee 

A.  18. 

XV. 

Logistics  Support  Cost  Guarantee 

A.  19  . 

XVI  . 

Maximum  Parts  Cost  Guarantee 

A.21 . 

XVII. 

Spare  Parts  Level  Warranty 

A. 22. 

XVIII. 

Utility  Functions  Guarantee 

A. 23. 

XIX. 

Ultimate  Life  Warranty 

A.  23  . 

XX. 

Commercial  Service  Life  Warranty 

A. 24. 

XXI  . 

Software  Design  Commitment  Guarantee 

A. 25. 

XXI  I  . 

LRU  Software  Configuration  Control  and 
Support  Agreement 

A. 26. 

XXIII. 

Fault  Detection,  Isolation,  and  Repair 
Warranty 

A. 27. 

XXIV. 

Test  and  Repair  Improvement  Guarantee 

A.  29. 

XXV. 

Method  of  Test  Guarantee 

A. 30. 

XXVI  . 

Quality  of  Training  Warranty 

A. 31. 

XXVI  I . 

Rewarranty  of  repaired/overhauled 

Equ i pmen  t 

A. 32. 

XXV  III. 

Repa i r /Exchange  Agreements 

A. 33. 
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A. 3.  FORMAT 


Each  of  the  PPA  approaches  will  be  presented  in  the  following 
forma  t : 

OBJECTIVE:  Defines  basic  reasons /bene f i t s  of  the  agreement. 

CHARACTERISTICS:  Defines  whether  the  agreement  is  "corrective" 

or  "preventive"  in  nature. 

APPLICABILITY:  Defines  equipment  and  contract  types  that  the 

agreement  is  suited  for. 

DESCRIPTION:  Defines  the  manner  in  which  the  agreement  enhances 

product  performance  and  summarizes  key  elements  of 
the  agreement. 

MEASUREMENT:  Defines  the  unit  of  measurement  or  criteria  for 

determining  compliance. 

RESULT:  Defines  the  benefits  of  the  app 1 i ca t i on /agr eemen t . 

ADVANTAGE;  Defines  positive  features  of  suitability. 

DISADVANTAGE:  Defines  negative  features  or  limitations. 

NOTE: 

The  advantages  and  disadvantages  are  principally  oriented  toward 
an  Air  Force  view  of  implementation.  Although  not  stated,  in 
many  cases  there  may  be  significant  advantages  or  disadvantages 
to  contractors  which  are  inherent  in  the  use  of  an  agreement. 

GENERAL:  Defines  other  pertinent  information. 
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I.  WARRANTY  OF  SUPPLIES  (FAR  52.246-17/18) 

WARRANTY  OF  SYSTEMS  &  EQUIPMENT  UNDER  PERFORMANCE 
SPECIFICATIONS  OR  DESIGN  CRITERIA  (FAR  52.246-19) 

OBJECTIVE;  Extended  contractor  responsibility  for  mat¬ 

erials,  workmanship,  and  specification  conformance 
beyond  acceptance  of  supply  items  by  the  Government. 

CHARACTERISTIC;  Corrective. 

APPLICABILITY;  Fixed-price  contracts  for  stable  design  items 

or  equipment. 

DESCRIPTION;  Contractor  liability  for  the  adequacy  of 

materials,  workmanship,  and  specification  conformance  is 
extended  into  initial  post-acceptance  field  operations. 
The  duration  of  coverage  is  negotiable  between  the  con¬ 
tractor  and  the  Air  Force.  Provides  for  contractor 
correction  of  deficiencies  at  no  additional  cost  or  no 
increase  in  targets,  depending  upon  contract  type.  May 
also  provide  for  one-  for-one  exchange,  repair  of  defic¬ 
ient  items,  or  retention  by  Government  of  supplies  with 
reduction  in  contract  price.  Burden  of  proof  rests  with 
the  Government.  Although  repairs  or  replacement  is  the 
responsibility  of  the  contractor,  unauthorized  Govern¬ 
ment  maintenance  or  prior  repair  could  void  the  war¬ 
ranty.  Transportation  charges  are  the  responsibility  of 
the  contractor. 

MEASUREMENT;  Begins  at  acceptance  by  the  Government.  Is 

based  on  Inability  of  an  item  to  satisfactorily  perform 
in  accordance  with  contract  requirements.  May  be  based 
on  specified  design  and/or  configuration  criteria. 

RESULT;  Contractor  corrects,  replaces  or  provides 

equitable  price  adjustment  for  deficiencies  discovered 
during  the  warranty  period. 

ADVANTAGES;  Causes  correction  of  defects  discovered  after 

acceptance  at  no  cost  or  on  a  shared  incentive  basis. 

DISADVANTAGES;  Requires  careful  tracking  of  warranted  items; 

may  be  difficult  to  administer  where  maintenance  and 
logistics  support  are  accomplished  principally  through 
Air  Force  organic  means.  Burden  of  proof  rests  with  the 
Government . 
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II.  WARRANTY  OF  TECHNICAL  DATA  (FAR  52-246-7001) 

OBJECTIVE:  Extend  contractor  responsibility  for  satis¬ 

factory  technical  data  to  the  post-acceptance  time 
f  r ame . 

CHARACTERISTIC:  Corrective. 

APPLICABILITY:  Fixed-price  contracts  and  cost  reimbursement 

type  contracts. 

DESCRIPTION:  Contractor  warrants  that  delivered  data  con¬ 

forms  to  contractual  requirements  which  prevail  at  the 
time  of  delivery  of  the  data.  Coverage  applies  to  all 
levels  of  technical  data  as  specified  in  the  contract. 
The  basic  purpose  is  to  ensure  that  technical  data  is 
accurate  and  complete.  Duration  of  coverage  will 
normally  extend  up  to  three  years.  Notification  of 
deficiencies  to  be  made  in  writing  within  the  warranty 
period.  Contract  Officer  may  direct  contractor  to 
correct  or  replace  the  data,  or  may  elect  a  price  or  fee 
adjustment.  Provisions  may  be  added  to  make  the 
contractor  responsible  for  damages,  generally  limited  to 
no  more  than  10  percent  of  the  total  contract  price. 

MEASUREMENT:  Specified  In  terms  of  conformance  to  control 

data  requirements. 

RESULT:  Ensures  complete  and  correct  data  being 

furnished  to  the  Air  Force. 

ADVANTAGES:  Deficient  data  will  be  corrected  or  replaced. 

DISADVANTAGES:  Evaluation  and  determination  of  deficiencies 

may  be  somewhat  subjective  and  open  to  dispute. 
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III. 


WARRANTY  OF  TECHNICAL  ORDERS 


OBJECTIVE;  Extend  contractor  responsibility  for 

satisfactory  technical  orders  to  the  post -accep tance 
time  frame. 

CHARACTERISTIC:  Corrective. 

APPLICABILITY;  Fixed-price  contracts  and  cost  reimbursement 

type  contracts. 

DESCRIPTION:  Contractor  warrants  that  delivered  Technical 

Orders  (TOs)  conform  to  contractual  requirements  which 
prevail  at  the  time  of  delivery,  and  to  require  the 
contractor  to  update  technical  orders  when  an  engineer¬ 
ing  change  proposal  or  materiel  improvement  program 
impacts  the  delivered  TOs.  Coverage  applies  to  all 
levels  of  technical  orders  as  specified  in  the  contract. 
The  basic  purpose  is  to  ensure  that  TOs  are  accurate  and 
complete.  Duration  of  coverage  will  normally  extend  up 

to  three  years.  Notification  of  deficienries  to  be  made 
in  writing  within  the  warranty  period.  C  mtract  Officer 
may  direct  contractor  to  correct  or  replace  the  data,  or 
may  elect  a  price  or  fee  adjustment.  Provisions  may  be 
added  to  make  the  contractor  responsible  for  damages, 
generally  limited  to  no  more  than  10  percent  of  the 
total  contract  price. 

MEASUREMENT;  Specified  in  terms  of  conformance  to  contract 

specification  requirements. 

RESULT;  Ensures  complete  and  correct  technical  orders 

being  furnished  to  the  Air  Force,  and  that  configuration 
changes  due  to  other  warranty  compliance  on  the 
delivered  equipment  is  reflected  in  changes  to  the  TOs. 

ADVANTAGES:  Deficient  technical  orders  will  be  corrected 

or  replaced. 

DISADVANTAGES;  Evaluation  and  determination  of  deficiencies 

may  be  somewhat  subjective  and  open  to  dispute. 
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IV. 


RELIABILITY  WARRANTY 


OBJECTIVE:  Reduce  failure  of  components  duringr  intervals 

between  periodic  overhauls. 


CHARACTERISTIC: 


Prevent i ve . 


APPLICABILITY: 

nen  ts 


Critical. 
Fixed  price 


potent i al ly  high 
type  con  t  r ac  t . 


failure  rate  compo- 


DESCRIPTION:  The  contract  contains  a  contractor  or  Air 

Force  overhaul  Interval  for  specified  components  and 
identifies  remedy  required  when  components  (on  an 
individual  or  statistical  basis)  experience  specified 
types  of  failure  before  the  next  overhaul. 

MEASUREMENT:  User  must  maintain  individual  t ime-to-f ai lure 

records  for  the  affected  component.  These  data  will  be 
used  periodically  to  establish  contractor  conformance  to 
requ i r emen  t  s . 

RESULT:  Price  adjustments  for  failure  to  meet 

specified  overhaul  times;  loan  of  spare  components, 

accomplishment  of  overhaul,  or  repair  of  material;  or 
some  combination  of  the  above. 

ADVANTAGES:  Motivates  contractor  to  provide  increased 

equipment  reliability  and  as  a  consequence  minimizes 

disruption  of  operations  between  scheduled  overhauls; 
measurement  parameters  easily  defined.  Provides  an 
additional  opportunity  to  learn  more  about  field 
performance  of  products.  Provides  an  opportunity 
for  increased  profit. 

DISADVANTAGES:  Requires  tracking  and  data  collection  in 

excess  of  normal  requirements.  Can  lead  to  litigation 

particularly  with  regard  to  misuse/mistreatment  of 
equipment.  Additional  contractor  risks  involved  in  sale 
and  support  of  products.  Must  rely  upon  user  to  provide 
data  for  assessments. 


GENERAL:  Used  by  aircraft  industry  for  components 

which  must  be  periodically  ove r hau 1 ed/ t es t ed/ 1 nspec t ed 
for  soundness.  Long  term  coverage  (up  to  five  years 
commencing  with  user's  first  use  of  the  product)  helps 
stabilize  support  programs  for  user. 
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V. 


MAINTAINABILITY  GUARANTEE 


OBJECTIVE:  Reduce  the  Mean  Time  To  Repair  (MTTR)  during 

maintenance  and/or  overhaul. 

CHARACTERISTIC:  Preventive. 

APPLICABILITY:  Critical,  potentially  high  MTTR  end  items/ 

components.  Fixed  price  type  contract. 

DESCRIPTION:  The  contract  contains  a  contractor  or  Air 

Force  Maximum  Mean  Time  To  Remove  and  Replace  for  the 
components  of,  and  a  Maximum  Remove  and  Replace  Time  for 
any  component  of,  the  specified  end  item  (from  completed 
end  item  to  completed  end  item).  Remedies  required  when 
maximum  times  are  exceeded  by  specified  periods  of  time. 
Limitations  on  special  tools  or  specified  numbers/ types 
of  tools  required  for  d i sassemb 1 y / r eassemb ly .  Remedies 
required  when  the  contractor  exceeds  the  limitations  or 
requires  special  tools.  A  statement  that  all  mainten¬ 
ance  procedures  be  listed,  and  accurately  defined,  in 
the  item  technical  orders,  and  that  the  technical  orders 
will  be  followed  during  maintenance  and  the  maintainabil¬ 
ity  demonstration.  Remedies  required  when  technical 
orders  impact  remove  and  replace  times.  A  maximum  num¬ 
ber  of  personnel  required  for  each  maintenance  task. 
Remedies  required  when  a  given  task  exceeds  the  maximum 
personnel  required.  A  maintainability  demonstration 

test. 

MEASUREMENT:  One  Time:  The  maintainability  demonstration. 

Multiple  Tests:  User  must  maintain  individual  MTTR/crew 
size  records  for  the  affected  end  item.  These  data  will 
be  used  periodically  to  establish  contractor  conformance 
t  o  r equ i remen  t  s . 

RESULT:  Price  adjustments  for  failure  to  meet  spec¬ 

ified  maintenance  times/crew  sizes.  Redesign  of  end  item 
or  componen t ( s )  ,  Rewrite/Change  of  technical  orders, 
Additional  spares  when  MTTR  impacts  supply  pipeline. 

ADVANTAGES:  Motivates  the  contractor  to  provide  increased 

equipment  maintainability  and  as  a  consequence  minimizes 
disruption  of  operations  due  to  excessive  MTTR.  Measure¬ 
ment  parameters  are  easily  defined.  Provides  an  addit¬ 
ional  opportunity  to  learn  more  about  field  maintenance 
of  products.  Provides  an  opportunity  for  increased 
profit. 

GENERAL;  Designed  to  insure  that  end  items  are  maintainable 

upon  delivery,  and  that  Engineering  Change  Proposals 
(ECPs)  do  not  impact  maintainability.  Designed  to  help 
stabilize  support  programs  for  the  user. 
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VI.  RELIABILITY  AND  MAINTAINABILITY  WARRANTY 

OBJECTIVE:  Motivate  the  producer  to  increase  equipment 

reliability,  while  reducing  the  Mean  Corrective  Maint¬ 
enance  Time  (MCMT). 

CHARACTERISTIC:  Preventive. 

APPLICABILITY:  Critical,  potentially  high  failure  rate  in¬ 

stalled  components,  and  other  mission  critical  installed 
components.  Fixed  price  type  contract. 

DESCRIPTION:  The  contract  contains  a  contractor  or  Air 

Force  Mean  Time  Between  Failure  guarantee  or  overhaul 
interval  for  specified  components  along  with  a  maintain¬ 
ability  clause  addressing  the  mean  corrective  mainten¬ 
ance  time.  It  identifies  the  remedy  required  when  compo¬ 
nents  (on  an  individual  or  statistical  basis)  experience 
specified  types  of  failure  below  the  MTBF  or  before  the 
next  overhaul.  It  also  identifies  remedies  for  experi¬ 
enced  maintainability  problems  in  the  field. 

MEASUREMENT:  User  must  maintain  individual  t i me - t o- f a i 1 u r e 

records  and  mean  corrective  maintenance  time  records 
for  the  affected  component.  These  data  will  be  used 
periodically  to  establish  contractor  conformance  to 
requ i remen  t  s . 

RESULT:  Price  adjustments  for  failure  to  meet  spec¬ 

ified  overhaul  times;  loan  of  spare  components,  accom¬ 
plishment  of  overhaul,  or  repair  of  material;  or  some 
combination  of  the  above,  along  with  required  design 
changes  to  effect  increased  maintainability. 

ADVANTAGES:  Motivates  contractor  to  provide  increased 

equipment  reliability  and  maintainability.  This,  as  a 
consequence,  minimizes  disruption  of  operations  between 
scheduled  overhauls.  Measurement  parameters  are  easily 
defined.  Provides  an  additional  opportunity  to  learn 
more  about  field  performance  and  maintainability  of 
products.  Provides  an  opportunity  for  increased  profit. 

DISADVANTAGES:  Requires  tracking  and  data  collection  in 

excess  of  normal  requirements.  Can  lead  to  litigation 
particularly  with  regard  to  m  i  s us e /m i s t r ea t men t  of 
equipment.  Additional  contractor  risks  involved  in  sale 
and  support  of  products.  Must  rely  upon  user  to  provide 
data  for  assessments. 
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VI  I  . 


RELIAniLITY  IMPROVEMENT  WARRANTY  (RIW) 


OBJECTIVE:  Motivate  producer  to  increase  equipment 

reliability.  Reduce  repair  costs. 

CHARACTERISTIC:  Preventive  and  corrective. 

APPLICABILITY:  Normally  avionics  equipment  at  the  Line 

Replaceable  Unit  (LRU),  the  Shop  Replaceable  Unit  (SRU) 
level  if  fault  capability  isolation  at  the  user  level  is 
available.  Fixed  price  type  contract. 

DESCRIPTION:  Contractor  is  required  to  repair  all  verified 

failures  at  no  additional  expense  to  the  Air  Force.  A 
Mean-Ti me-Be tween-Fa i lu re  (MTBF)  guarantee  may  be  includ¬ 
ed  in  a  contract  containing  an  RIW,  but  it  must  be  set 
forth  as  a  separate  requirement.  Provisions  for  no-cost 
engineering  change  proposals  (ECPs),  limits  on  contract¬ 
or  turnaround  time,  exclusions,  Return  Test  OK  (RTOK) 
limits,  and  usage  adjustments  are  usually  included  in 
the  RIW.  Explicit  assessment  data  and  administrative 
requirements  are  also  features  of  this  approach. 

MEASUREMENT:  Contractual  coverage  usually  addresses  ini¬ 

tial  3-5  year  period  of  equipment  deployment.  Computa¬ 
tional  measurements  for  turnaround  time,  exclusions,  and 
RTOKs,  are  based  upon  specified  algorithms  at  6  to  12 
month  intervals  over  the  coverage  period.  Specific 
measurements  of  MTBF  are  not  required. 

RESULT:  Application  focuses  upon  improving 

reliability. 

ADVANTAGES:  Provides  additional  assurance  that  program 

will  achieve  reliability  goals.  Increases  probability 
of  lower  life-cycle  support  costs.  Opportunity  to  in¬ 
crease  profits.  Contractor  opportunity  to  learn  about 
equipment  failure  modes  in  operating  environment. 

DISADVANTAGES:  Relative  to  MTBF  guarantee  approach  --  may 

not  provide  strong  enough  incentive  to  improve  reli¬ 
ability.  Increases  data  collection  and  administrative 
requirements.  Increases  contractor  risks  over 
conventional  acquisition  approaches. 
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VIII.  RELIABILITY  AND  MAINTAINABILITY  IMPROVEMENT  WARRANTY 
(R&MIW) 

OBJECTIVE;  Motivate  producer  to  increase  equipment  reli¬ 

ability  and  maintainability.  Reduce  repair  costs. 

CHARACTERISTIC:  Preventive  and  corrective. 

APPLICABILITY:  Normally  avionics  equipment  at  the  Line  Repl¬ 

aceable  Unit  (LRU),  the  Shop  Replaceable  Unit  (SRU) 
level  if  fault  capability  isolation  at  the  user  level  is 
available.  Fixed  price  type  contract. 

DESCRIPTION:  Contractor  is  required  to  repair  all  verified 

failures  at  no  additional  expense  to  the  Air  Force  as 
well  as  make  design  changes  improving  the  maintainabil¬ 
ity  of  the  affected  equipment.  A  Mean-Ti me-Be  tween- 
Failure  (MTBF)  guarantee  may  be  included  in  a  contract 
containing  an  R&MIW,  but  it  must  be  set  forth  as  a  sep¬ 
arate  requirement.  The  maintainability  clause  may  be 
selectively  applied.  Provisions  for  no-cost  engineering 
change  proposals  (ECPs),  limits  on  contractor  turnaround 
time,  exclusions.  Return  Test  OK  (RTOK)  limits,  and 
usage  adjustments  are  usually  included  in  the  RIW. 
Explicit  assessment  data  and  administrative  requirements 
are  also  features  of  this  approach. 

MEASUREMENT:  Contractual  coverage  usually  addresses  ini¬ 

tial  3-5  year  period  of  equipment  deployment.  Computa¬ 
tional  measurements  for  turnaround  time,  exclusions, 
RTOKs ,  and  the  maintainability  coefficient  are  based 
upon  specified  algorithms  at  6  to  12  month  intervals 
over  the  coverage  period.  Specific  measurements  of  MTBF 
are  not  required  by  the  R&MIW  itself. 

RESULT:  Application  focuses  upon  improving  reliabil¬ 

ity  and  maintainability. 

ADVANTAGES;  Provides  additional  assurance  that  program 

will  achieve  reliability  and  maintainability  goals. 
Increases  probability  of  lower  life-cycle  support  costs. 
Opportunity  to  increase  profits.  Contractor  opportunity 
to  learn  about  equipment  failure  and  repair  modes  in 
operating  environment. 

DISADVANTAGES:  On  low  cost  or  short  time  contracts,  may  not 

provide  strong  enough  Incentive  to  improve  reliability 
and/or  maintainability.  Increases  data  collection  and 
administrative  requirements.  Increases  contractor  risks 
over  conventional  acquisition  approaches. 
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IX. 


MEAN  TIME  BETWEEN  FAILURE- VERIFICATION  TEST  (MTBF-VT) 


OBJECTIVE;  Achieve  improvement  in  operational  reliability. 

CHARACTERISTIC:  Establish  contract  requirements  on  operation¬ 

al  reliability  with  demonstration  through  a  special 
verification  test.  Correct  deficiencies  and  improve 
overall  equipment  performance. 

APPLICABILITY;  Individual  black  boxes  or  separately  identi¬ 

fiable  components.  Components  may  be  aggregated  for 
system  level  commitment.  Applied  to  equipment  which  is 
new  or  evolutionary  in  design  where  reliability  charac¬ 
teristics  can  be  predicted  by  analogy  or  prototype 
testing.  Used  where  operational  reliability  is  the 
predominant  element  of  logistics  support  cost.  Fixed 
price  type  contracts. 

DESCRIPTION;  The  Air  Force  establishes  and  defines  cri¬ 

teria  for  evaluation  of  contractor  proposed  or  Air  Force 
specified  operational  Mean  Time  Between  Failure  (MTBF) 
values.  Operational  MTBF  is  measured  in  verification 
testing  of  initial  deployed  units.  Measurement  usually 
commences  at  least  six  months  after  initial  operational 
deployment.  Differences  between  measured  MTBF  and  MTBF 
targets  form  the  basis  for  incentive  rewards  or  correct¬ 
ive  action.  Incentive  may  be  separate  award  fee  or 
upward  price  adjustment  on  delivered  hardware.  Correct¬ 
ive  actions  may  include  no  cost  design  changes,  replace¬ 
ment  of  deficient  items,  or  downward  price  adjustment  on 
delivered  hardware  or  subsequent  options. 

MEASUREMENT:  Specified  in  terms  of  measured  relationship 

to  target  MTBF. 

RESULT:  Contractors  are  responsible  to  ensure  that 

items  covered  under  MTBF  guarantees  meet  minimum  target 
performance  values. 

ADVANTAGES:  Equipment  reliability  is  enhanced;  ensures 

careful  and  comprehensive  design  effort  on  most  critical 
performance  elements  of  systems  or  equipment;  extends 
contractor  responsibility  to  field  use. 

DISADVANTAGES:  Operational  verification  tests  may  interfere 

with  initial  training  or  unit  mission  performance. 
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X. 


RIW  WITH  MTBF  GUARANTEE/VERIFICATION  TEST 


OBJECTIVE:  Motivate  producer  to  increase  equipment  reli¬ 

ability;  decrease  logistics  support  costs. 

CHARACTERISTIC:  Provide  contractor  with  a  strong  incentive  to 

achieve  specified  reliability  in  the  field. 

APPLICABILITY:  Avionics  equipment,  Line  Replaceable  Units 

(LRUs)  or  black  boxes  which  can  be  tested  without  entry 
into  the  unit.  Fixed  price  type  contract. 

DESCRIPTION:  Time  phased  MTBF  thresholds  are  specified 

together  with  methods  for  assessing  MTBF.  Explicit 

remedies  are  specified  if  contractor  does  not  meet 
thresholds.  Usually  remedies  are  in  the  form  of  no-cost 
consignment  spares,  accelerated  repair  turnaround  time, 
engineering  analysis  and  equipment  modifications.  This 
approach  is  accompanied  by  explicit  assessment  data  and 
administrative  requirements.  May  be  coupled  v/ith 
incentive  arrangements  such  as  award  or  incentive  fee 
when  measured  performance  exceeds  target  MTBF. 

MEASUREMENT:  Contractual  coverage  usually  addresses  3-5 

year  period  of  equipment  deployment.  Measurements  are 
made  at  6  to  12  month  intervals  over  the  coverage 
period. 


RESULT:  Application  focuses  attention  upon  field 

reliability  achi evemen t  s .  Clearly  defined  reliability 

requirements  and  remedies  provide  strong  motivation  to 
achieve  reliability  goals. 

ADVANTAGES:  High  assurance  that  program  will  achieve 

reliability  goals.  Potentially  lower  life  cycle  support 
costs.  Opportunity  to  Increase  profits.  Opportunity  to 
learn  about  equipment  failure  modes  in  an  operating 
en V i ronmen  t . 

DISADVANTAGES;  Requires  extensive  data  collection  and  ad¬ 

ministration.  Often  difficult  to  precisely  identify  and 
cost -ou  t  risks. 
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XI  . 


RELIABILITY  AND  MAINTAINABILITY  IMPROVEMENT  WARRANTY 
WITH  MEAN  TIME  BETWEEN  FAILURE  VERIFICATION  TEST 


OBJECTIVE;  Motivate  producer  to  Increase  equipment  reli¬ 

ability  and  maintainability;  decrease  log^istics  support 
costs. 


CHARACTERISTIC:  Provide  contractor  with  a  strong  incentive  to 

achieve  specified  reliability  and  maintainability  in  the 
field. 

APPLICABILITY:  Avionics  equipment,  Line  Replaceable  Units 

(LRUs),  Shop  Replaceble  units  ( SRUs )  if  the  fault 
isolation  capability  is  at  a  USAF  organic  level.  Fixed 
price  type  contract. 


DESCRIPTION:  In  addition  to  the  R&MIW  description,  time 

phased  MTBF  thresholds  are  specified  together  with 
methods  for  assessing  MTBF.  Explicit  remedies  are  spec¬ 
ified  if  contractor  does  not  meet  thresholds.  Usually 
remedies  are  in  the  form  of  no-cost  consignment  spares, 
accelerated  repair  turnaround  time,  engineering  analysis 
and  equipment  modifications.  This  approach  is  accompan¬ 
ied  by  explicit  assessment  data  and  administrative 
requirements.  May  be  coupled  with  incentive  arrange¬ 
ments  such  as  award  or  incentive  fee  when  measured 
performance  exceeds  target  MTBF. 


MEASUREMENT;  Contractual  coverage  usually  addresses  3-5 

year  period  of  equipment  deployment.  Measurements  are 
made  at  6  to  12  month  intervals  over  the  coverage 
period. 


RESULT:  Application  focuses  attention  upon  field 

reliability  and  maintainability  achievements.  Clearly 
defined  reliability  and  maintainability  requirements  and 
remedies  provide  strong  motivation  to  achieve  R&M  goals. 

ADVANTAGES;  High  assurance  that  program  will  achieve 

reliability  and  maintainability  goals.  Potentially 
lower  life  cycle  support  costs.  Opportunity  to  increase 
profits.  Opportunity  to  learn  about  equipment  failure 
and  maintenance  modes  in  an  operating  environment. 

DISADVANTAGES:  Requires  extensive  data  collection  and 

administration.  Often  difficult  to  precisely  Identify 
and  cos  t -ou  t  risks. 
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XI  I  . 


COMPONENT  RELIABILITY  WARRANTY 


OBJECTIVE:  Contractor  and  Air  Force  mutually  select  and 

agree  to  the  Spare  Parts  that  should  be  covered  under  a 
program  designed  to  guarantee  a  minimum  designated  level 
of  performance  reliability. 

CHARACTERISTIC:  Correct  deficiencies  and  improve  product 

performance. 

APPLICABILITY:  Designed  for  use  on  components  for  which 

certain  minimum  levels  of  operational  performance  are 
critical  to  overall  satisfactory  operational  perform¬ 
ance.  Oriented  toward  •' f  1  ee  t -wi  de”  reliability  mininums 
over  a  specified  time  period.  However,  specified  rali- 
ability  levels  are  defined  at  the  component  or  black  box 
levels.  Appropriate  for  use  on  items  characterized  as 
high  technical  risk,  repairable  and  relatively  high 
cost. 

DESCRIPTION:  Contractor  and  Air  Force  mutually  select 

components  for  reliability  coverage;  components  are 
defined  as  any  contractor  designed  accessory,  component, 
or  equipment.  Contractor  and  Air  Force  mutually  agree 
on  target  values.  Air  Force  generates  a  monthly  perform¬ 
ance  report.  Contractor  and  Air  Force  mutually  investi¬ 
gate  reliability  deficiencies,  causes,  and  agree  on 
corrective  action.  For  verified  deficiencies,  contract¬ 
or  provides  at  no  charge,  additional  spare  components  to 
the  Air  Force  and  corrects,  or  replaces  deficient  items 
as  may  be  required  to  achieve  the  target  reliability 
values.  If  redesign  of  a  component  is  necessary  to 
technically  and  economically  correct  a  deficiency,  the 
contractor  redesigns  the  component  and  provides  no 
charge  retrofit  kits  to  the  Air  Force  and  reimburses  the 
Air  Force  for  any  direct  labor  involved;  "Chronic  units" 
are  returned  to  the  contractor  for  no  charge  one  for  one 
replacement.  Shop  manual  deficiencies  are  corrected 
through  no  cost  revisions  from  the  contractor.  If  an 
MTBR  deficiency  cannot  be  corrected  by  the  contractor 
exactly  meeting  its  MTBF  target  the  contractor  provides 
additional  spare  components  to  the  Air  Force  as  a  no¬ 
charge  loan.  The  number  of  loaned  units  is  adjusted 
monthly  based  on  the  documented  Fleet  Achieved  MTBF/ 
MTBR.  Loaned  units  are  provided  to  the  Air  Force  within 
a  specified  number  of  days  (normally  ten)  after  determin¬ 
ation  of  need.  The  Air  Force  must  promptly  return 
loaned  spares  when  the  system  MTBF  and  MTBR  reaches  the 
targeted  level. 
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MEASUREMENT:  Commences  with  initial  delivery  of  parent 

system  (aircraft,  engine,  etc.)  and  continues  for  a 
specified  number  of  years  (normally  at  least  five)  or 
until  fleet  reliability  meets  or  exceeds  measurement 
unit  (MTBF,  MTBR)  target  for  a  specified  number  of  con¬ 
secutive  months  (normally  at  least  eighteen),  whichever 
occurs  last.  Measurement  is  based  on  verified  failures 
over  a  specified  reporting  period  (normally  six  months). 

RESULT:  Seeks  to  ensure  that  critical  systems  or 

components  are  available  and  or  perform  at  least  equal 
to  or  better  than  contractual  design  requirements. 

ADVANTAGES;  Tends  to  drive  both  contractor  and  Government 

toward  realistic  reliability  goals.  Enables  Government 
to  more  accurately  plan  and  program  system  operation, 
and  support.  Extends  contractor  involvement  heavily 
into  field  performance. 

DISADVANTAGES;  May  be  difficult  to  predict  costs  associated 

with  implementation.  Requires  careful  tracking  of 
warranted  items.  Disagreements  could  arise  over 
validity  of  measurement  data,  particularly  where 
Government  accomplishes  maintenance  and  support. 
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XIII.  CHRONIC  LINE  REPLACEABLE  UNIT  (LRU)  GUARANTEE 

OBJECTIVE:  Identify  and  correct  deficiencies  in  items 

which  are  experiencing  abnormally  frequent  failure. 

CHARACTERISTIC:  Corrective. 

APPLICABILITY:  Selected  mandatory,  high  cost  Line  Replace¬ 

able  Units  (LRUs)  for  which  guaranteed  Mean-Time- 
Be tween -Remova 1  (MTBR)  or  similar  performance  criteria 
are  established;  generally  used  on  complex  items  which 
are  not  subject  to  rapid  or  easy  repair. 

DESCRIPTION:  Contractor  agrees  that  any  LRU  exhibiting 

premature  removals  recurring  at  intervals  significantly 
less  than  a  specified  percent  of  its  guaranteed  MTBR, 
will  cause  such  LRU  to  be  designated  as  a  "Chronic  LRU". 
Chronic  LRUs  should  be  replaced  by  the  contractor  at  no 
charge  and  be  subjected  to  quarantine  test  procedures  at 
the  contractor  or  an  Air  Force  facility  until  the  chron¬ 
ic  fault  has  been  isolated  and  repaired.  Appropriate 
documentation  should  be  prepared  (normally  by  the  con¬ 
tractor)  which  shows  a  positive  correlation  between  the 
fault  and  its  repair,  impact  on  testing  procedures,  and 
impact  on  shop  or  production  practices.  Chronic  LRU 
operating  history  is  not  countable  against  any  MTBF  or 
MTBR  guaraiicee,  during  the  month  the  equipment  is  ident¬ 
ified  and  exchanged  for  a  like  unit.  Duration  of  chron¬ 
ic  LRU  guarantee  will  normally  be  compatible  with  the 
applicability  of  the  underlying  MTBR  or  MTBF  guarantee. 

MEASUREMENT:  Based  on  frequency  of  LRU  removals.  Frequen¬ 

cy  is  measured  in  terms  of  flight  hours,  operating 
hours,  ch r ono  1  og '  ca 1  time,  or  other  similar  unit  of 
measurement . 


RESULT:  Ensures  that  chronic  LRUs  do  not  distort 

overall  performance  measurements  of  systems  or 
equ i pmen  t . 

ADVANTAGES;  A  mechanism  is  provided  to  remove  high  fail¬ 

ure  rate  items  from  usage.  Relatively  easy  to  admin¬ 
ister  since  measured  parameters  are  clearly  defined. 

DISADVANTAGES:  Difficult  to  project  frequency  and  associated 

costs  pertaining  to  replacement  of  chronic  LRUs. 
Requires  careful  tracking  of  warranted  item. 
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XIV. 


A V A I  LAB  I L ITY  GUARANTEE 


OBJECTIVE:  Reduce  the  down  time  of  critical  systems/ 

equ i pmen  t . 

CHARACTERISTIC:  Correct  deficiencies  and  improve  overall 

product  performance. 

APPLICABILITY:  Fixed-price  contracts  for  equipment  or  items 

which  operate  in  a  continuous  mode  or  which  are  consid¬ 
ered  dormant  systems  where  operational  readiness  upon 
random  demand  is  the  critical  requirement.  Includes 
communications  equipment,  missiles,  and  munitions  which 
are  not  designed  for  disassembly  at  the  user  level. 
Normally  applies  to  equipment  where  high  reliability  is 
critical  and  corrective  maintenance  is  either 
impractical  or  extremely  costly. 

DESCRIPTION:  The  Air  Force  and  contractor  agree  contract¬ 

ually  to  a  point  value  for  availability  of  covered 
items.  Point  values  may  be  specified  as  a  threshold  or 
a  range.  Equipment  must  provide  positive  indication  of 
operability  either  through  continuous  performance  or 
random  "go/no-go”  checks.  Operational  environment 
should  not  allow  for  external  influences  which  could 
affect  performance  from  lot  to  lot  or  by  location. 
Demonstration  and  assessment  methods  are  specified  as 
part  of  the  contract.  Remedies  include  contractor 
providing  additional  "no  cost"  units,  modifying, 
redesigning,  or  a  combination  approach  in  order  to 
improve  availability  to  the  minimum  specified  level. 
Corrective  action  would  be  accomplished  through  specific 
correction  of  deficiencies  provisions. 

MEASUREMENT:  Communications  or  electronics  type  equipment 

ovailability  is  measured  during  a  specified  duration 
test  of  one  or  more  production  lots.  Missiles  and 

munition  availability  is  based  on  random  sampling  checks 
from  dormant  storage  over  an  extended  period  of  time. 

RESULT:  Delivered  items  meet  minimum  acceptable  avail¬ 

ability  criteria  based  on  measured  performance.  Correct¬ 
ive  action  is  taken  as  necessary  to  raise  the  level  of 
availability  when  deficiencies  are  discovered. 

ADVANTAGES:  Extends  contractor  responsibility  to  field 

use.  Measurement  parameters  are  clearly  defined  and 
relatively  easy  to  administer. 

DISADVANTAGES:  Selection  of  sample  size  and  period/duration 

of  testing  are  critical  to  prediction  of  availability. 
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XV. 


LOGISTICS  SUPPORT  COST  GUARANTEE 


OBJECTIVE:  Control  and  reduce  selected  aspects  of  life 

cycle  cost  and  improve  systems/equipment  suppor tab i 1 i ty . 

CHARACTERISTIC:  Correct  deficiencies  and  improve  product 

performance. 

APPLICABILITY;  Fixed-price  contracts  for  newly  designed  or 

evolutionary  type  systems,  components,  or  equipment. 

DESCRIPTION;  Contractual  agreements  are  established  which 

reflect  target  values  for  performance  or  support  based 
on  logistics  parameters  and  "cost  drivers"  which  are 
subject  to  later  measurement  in  an  operational  environ¬ 
ment.  Award  fee,  no  cost  hardware/  software  correc¬ 

tions,  material  replacement,  or  other  arrangements  are 
applied  to  individual  components  (or  black  boxes)  which 
make  up  a  subsystem  or  system.  Components  may  be  aggre¬ 
gated  to  higher  hardware  levels  as  necessary  to  define  a 
system  guarantee.  Prediction  and  assessment  of  target 
value  component  reliability,  maintainability,  and  unit 
price  characteristics  are  established  at  the  outset  by 
engineering  estimates  or  through  preaward  testing  of 
prototype  or  advanced  development  hardware.  An  Air 
Force  logistics  support  cost  (LSC)  model  is  available  at 
the  Air  Force  Acquisition  Logistics  Center  (AFALC)  for 
use  in  establishing  expected  support  costs  which  will 
result  from  equipment  design  characteristics  and 
logistics  parameters. 

MEASUREMENT;  Based  on  operational  evaluation  testing  focus¬ 

ed  on  use  of  the  LSC  model  to  determine  compliance  in 
terms  of  measured  logistics  support  cost.  Differences 
between  the  measured  logistics  support  cost  and  corres¬ 
ponding  target  values,  or  target  logistics  support 
costs,  is  the  basis  for  implementation  of  incentives  or 
corrective  actions  as  provided  in  the  contract.  Testing 
commences  approximately  six  to  twelve  months  after 
operational  deployment  and  continues  for  a  specified 
period  whose  length  depends  on  the  statistical  risk 
associated  with  determining  compliance. 

RESULT;  Delivered  items  meet  minimum  logistics  sup¬ 

port  cost  objectives.  Improvements  above  minimum  satis¬ 
factory  level  are  incentivized  and  appropriately 
rewarded . 
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ADVANTAGES:  Establishes  specific  support  cost  targets 

prior  to  production  which  ore  designed  to  reduce  Govern¬ 
ment  reliability  and  maintainability  risks.  Causes  both 
the  contractor  and  Air  Force  to  consider  reliability, 
maintainability,  and  overall  support  costs  as  a  major 
item  during  the  design  and  development  stages. 

DISADVANTAGES:  Contractor  risk  is  increased  due  to  uncer¬ 

tainty  of  predicting  proposed  equipment  characteristics. 
Statistical  uncertainties  may  be  inherent  in  information 
collected  during  operational  verification  testing. 
Disputes  may  arise  concerning  the  adequacy  of  Air  Force 
maintenance  and  data  collection  during  operational  verif¬ 
ication  testing.  Potential  that  operational  verifica¬ 
tion  testing  may  interfere  with  initial  training  and 
operational  use. 

GENERAL:  Support  cost  guarantee  framework  and  the 

proposed  LSC  model  should  be  furnished  to  potential 
contractors  for  comment  in  the  draft  RFP.  In  response 
to  draft  RFPs ,  contractors  should  ensure  that  the  model 
adequately  represents  the  equipment  being  acquired  and 
is  sensitive  to  the  potential  cost  drivers.  Contractors 
would  normally  propose  equipment  reliability,  maintain¬ 
ability,  and  price  characteristics  as  part  of  their 
response  to  RFPs.  In  addition  to  identifying  and 
defining  proposed  LSC  models,  the  Air  Force's  RFP  should 
also  identify  each  design  characteristic  or  logistic 
parameter  to  be  proposed  by  offerors,  programmatic 
information  to  be  furnished  by  the  Government, 
identification  of  variables  subject  to  assessment  as 
well  as  characteristics  to  be  held  constant,  the 
methodology  of  measurement,  and  location,  length,  and 
conditions  of  the  operational  verification  testing  plan. 
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XVI  . 


MAXIMUM  PARTS  CXJST  GUARANTEE 


OBJECTIVE:  Establish  ceiling  on  materials  cost  (covers 

parts  and  labor)  per  flying  hour  (or  other  unit  of  mea¬ 
sure)  for  maintenance,  repair,  or  overhaul. 

CHARACTERISTIC:  Excess  cost  recovery. 

APPLICABILITY:  Designated  areas  (e.g.,  flight  controls, 

engines,  avionics,  electronics,  etc.)  or  individual 
items  of  equipment.  Mission  essential  complex  items  new 
to  the  Air  Force  and  characterized  as  high  technical 
risk,  new  technology,  or  high  per  unit  acquisition  cost. 

DESCRIPTION;  Contractor  reimburses  Air  Force  100  percent 

or  pro  rata  when  actual  materials  cost  for  maintaining 
the  equipment  exceeds  agreed  to  maximum.  Guarantee 
commences  with  first  use  of  product  and  extends  for 
specified  number  of  years,  normally  a  minimum  of  5 
years  and/or  length  of  time  item  in  service.  Incorpor¬ 
ate  in  initial  and  appropriate  follow-on  production 
contracts.  Particularly  suitable  in  conjunction  with 
equipment  or  items  developed  under  Des ign-to-Cost  to 
obtain  balance  between  recurring  production  cost  and 
subsequent  repair  cost. 

MEASUREMENT:  Specified  in  terms  of  parts  or  materials  cost 

per  flying  hour  or  other  unit  of  measure  for  mainten¬ 
ance,  repair  or  overhaul. 

RESULT;  Protects  the  Air  Force  from  extraordinary 

unanticipated  materials  costs  on  new  systems  and 
equ i pmen  t . 

ADVANTAGES:  Incentivizes  contractors  to  focus  design 

efforts  on  reliability  and  maintainability.  Relatively 
easy  to  administer  since  measurement  parameters  are 
clearly  defined. 

DISADVANTAGES:  May  be  subject  to  dispute  based  on  accuracy 

of  measurement  data  or  reasons  for  removal  and  repair  or 
overhau  I  . 
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XVII. 


SPARE  PARTS  LEVEL  WARRANTY 


OBJECTIVE:  Maintain  the  original  system  or  aircraft 

capability  with  a  lowered  mean  time  between  (LRU  or  SRU) 
removals,  (MTBR). 

CHARACTERISTIC:  Provides  enough  spares  to  fill  the  repair 

pipeline  regardless  of  the  MTBR. 

APPLICABILITY:  Fixed  price  contracts  for  equipment  or  items 

which  are  prime  mission  essential  or  safety  of  opera¬ 
tionally  essential,  and  designed  for  organic  Government 
maintenance. 

DESCRIPTION:  The  contractor  guarantees  that  if  the  system/ 

item  exceeds  a  -XX%  envelope  from  a  guaranteed  MTBR, 
spare  system/items  or  major  components  will  be  provided 
at  contractor  expense,  according  to  a  consignment  spares 
algorithm  similar  to  that  of  the  RIW.  If  multiple  tests 
are  made  over  time,  appropriate  adjustments  will  be  made 
in  the  total  number  of  spares  provided  or  the  contract 
cost.  If  the  contractor  exceeds  a  +XX%  envelope  the 
appropriate  incentive  may  also  be  negotiated. 

MEASUREMENT:  A  running  monitor  is  maintained  by  the  Govern 

ment,  subject  to  contractor  inspection,  on  the  Mean-Time 
-Be tween-Remova 1  (or  the  Mean-Time-Between-Fa i lure) 
parameter . 


RESULT:  The  operational  capability  is  maintained  at 

the  system  or  aircraft  level  regardless  of  the  LRU/SRU 
reliability.  Protects  the  Air  Force  from  extraordinary 
unanticipated  materials  costs  on  new  systems  and 
equ i pmen  t . 

ADVANTAGES:  Incentivizes  contractors  to  focus 

efforts  on  reliability,  maintainability, 
availability.  Relatively  easy  to  administer 
measurement  parameters  are  clearly  defined. 

DISADVANTAGES:  The  measurement  parameter  depends  upon  the 

Maintenance  Data  Collection  System  or  another  (manual  or 
contractor  leased)  tracking  system  and  is  prone  to 
inaccuracies  from  a  high  Could  Not  Duplicate  (CND) , 
Retest  OK  (RTOK),  or  "False  Pull"  rate. 


design 

and/or 

since 
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XVIII.  UTILITY  FUNCTIONS  GUARANTEE 


OBJECTIVE:  Increase  reliability,  durability,  service¬ 

ability  or  other  performance  features  of  consumable 
i terns . 

CHARACTERISTIC:  Preventive. 

APPLICABILITY:  Normally  consumable  components  such  as  tires, 

brakes,  batteries.  Fixed  price  type  contract. 

DESCRIPTION;  A  utility  function  or  consumption  index  is 

def i ned . 

MEASUREMENT:  Level  of  performance  achieved  in  a  demonstra¬ 

tion  versus  defined  index. 

RESULT:  Contractor  compensation  to  Air  Force  through 

furnishing  additional  units  at  no  increase  in  cost. 

ADVANTAGES;  Ease  of  administration.  Low  cost.  Low 

con  tractor  risk. 

DISADVANTAGES:  Limited  to  non-complex  consumable  items. 

Liability  of  contractor  dependent  upon  accuracy  of 
Government  reporting. 


XIX.  ULTIMATE  LIFE  WARRANTY 

OBJECTIVE:  Increase  reliability  to  reduce  premature 

f a i  lure . 

CHARACTERISTIC:  Preventive. 

APPLICABILITY:  Normally  large,  basic  elements  such  as  air¬ 

frame  structure  and  engines,  but  also  major  components 
such  as  engine  rotating  parts,  landing  gear. 

DESCRIPTION:  Pro-rata  protection  against  cost  of  fail- 

ure(s)  which  occur  prior  to  end  of  warranted  life  period 
or  otherwise  require  retirement  or  replacement  prior  to 
end  of  warranty. 

MEASUREMENT:  Specified  in  terms  of  period  of  time.  No 

reporting. 

RESULT:  Compensation  by  contractor  to  Air  Force  in 

proportion  of  lost  service  life  to  warranted  service 
life. 

ADVANTAGES:  Ease  of  administration  --  especially  since 

measurement  parameters  are  easily  defined.  Similar 
advantages  to  standard  commercial  guarantees. 

DISADVANTAGES:  Limited  use  --  because  of  difficulty  of 

keeping  track  of  use  measurement  and  conditions  of  use. 
Lack  of  use  control  or  data. 

GENERAL:  Widely  used  by  airline  industry  in  purchasing 

airframes  and  engines. 
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XX. 


COMMERCIAL  SERVICE  LIFE  WARRANTY 


OBJECTIVE:  Provides  extended  coverage  for  anticipated 

service  life. 

CHARACTERISTIC:  Preventive. 

APPLICABILITY;  Major  systems,  subsystems  and  structural 

component  s . 

DESCRIPTION:  Contractor  shares,  after  expiration  of 

spec i f i ed-number -of -month-war  ran ty ,  in  cost  of 
materials  required  to  correct  any  defects  or  break¬ 
age  in  covered  items. 

MEASUREMENT;  Begins  at  expiration  of  primary  warranty  is 

prorated  on  specified  basis  for  an  established  period 
thereafter. 


RESULT;  Contractor  provides  compensation  based  on  100 

percent  at  delivery  decreasing  to  0  percent  at  end  of 
specified  number  of  years. 

ADVANTAGES;  Provides  extended  protection  to  primary 

elements  for  substantial  time  after  delivery.  Coverage 
is  fleetwide.  Liability  limited  to  pro-rata  share. 

DISADVANTAGES;  Extended  coverage  is  limited  to  specified 

elements.  Protection  decreases  pro  rata  by  time,  i.e. 
total  coverage  does  not  remain  constant. 
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XXI  . 


SOFTWARE  DESIGN  COMMITMENT  GUARANTEE 


OBJECTIVE:  Improve  software  development  practices; 

improve  software  maintenance  characteristics. 

CHARACTERISTIC:  Correct  deficiencies  and  improve  product 

per f  ormance . 

APPLICABILITY:  Software  in  the  early  development  phase. 

Large  or  small  software  packages.  Embedded  or  ADP 
sof  tware . 

DESCRIPTION:  Provide  incentives  to  develop  software 

packages  that  require  little  or  no  routine  maintenance, 
yet  are  easily  maintained  when  required.  The  require¬ 
ments  will  motivate  efficient  software  designs  using 
such  techniques  as  a  maintenance  phase,  modular  program¬ 
ming,  well  documented  code,  and  thorough  test  packages. 
Elements  of  design  maintainability  include: 

-Good  documentation  during  development,  at  the  time  of 
acceptance,  and  through  the  support  period. 

-Development  of  debug  and  test  diagnostics  above  that 
simply  required  to  pass  an  acceptance  test. 

-Development  of  software  that  will  run  on  different 
machines.  This  will  promote  flexibility  in  future  uses 
of  the  software  and  can  provide  considerable  cost 
avoidance. 

Software  design  features  to  be  controlled  must  be 
identified  together  with  an  evaluation  approach. 
Successful  demonstration  of  these  features  can  result  in 
an  award  or  incentive  fee.  Failure  to  demonstrate  these 
aspects  would  result  in  cotrective  action  requirements. 

MEASUREMENT:  Delivered  software  products  are  measured 

against  design  requirements. 

RESULT:  Delivered  items  satisfy  design  requirements, 

or  if  defective,  are  improved  to  design  requirement 
level . 

ADVANTAGES:  Lower  support  costs  for  software.  Pre-pro¬ 

duction  assessment  of  software  design.  Increased 
maintenance  or  update  capability.  Early  identification 
of  critical  features  or  software.  Improved  opportuni¬ 

ties  for  common  designs.  Better  cost  estimates  for 
production  and  subsequent  software  maintenance. 

DISADVANTAGES:  Standard  metrics  and  measurement  procedures 

not  readily  available  for  software. 
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XXI  I  . 


LRU  SOFTWARE  CONFIGURATION  CONTROL  AND  SUPPORT  AGREEMENT 


OBJECTIVE:  Guarantee  software  and  hardware  compatibility 

as  well  as  correct  any  software  errors. 

CHARACTERISTIC;  Corrective. 

APPLICABILITY:  Avionics  boxes  or  systems  that  include  both 

hardware  and  software.  Generally,  applied  in  conjunc¬ 
tion  with  some  form  of  hardware  warranty,  thus  obtaining 
a  system  warranty. 

DESCRIPTION;  If  hardware  changes  (due  to  contractor  res¬ 

ponsibility)  result  in  a  requirements  for  a  software 
change,  that  change  and  the  resulting  configuration 
control  will  be  at  the  contractor's  expense;  if  errors 
are  discovered  in  the  software,  then  changes  and  the 
resulting  configuration  control  will  be  at  the  contract¬ 
or's  expense;  If,  for  any  reason,  software  changes  are 
required  to  improve  system  performance  to  specified 
levels,  then  these  changes  and  the  resulting  configur¬ 
ation  control  shall  be  at  the  contractor's  expense. 

MEASUREMENT;  Specified  in  terms  of  conformance  to  configur¬ 

ation  or  performance  criteria. 

RESULT;  Delivered  items  conform  to  contractual  re¬ 

quirement  or  are  replaced  as  necessary  to  maintain  con¬ 
formance  with  equipment  configuration  changes. 

ADVANTAGES;  All  required  reprogramming  would  be  accomp¬ 

lished  at  no  change  in  cost  for  a  specified  number  of 
years  of  operation.  Contractor  retains  configuration 
control. 

DISADVANTAGES;  Potential  conflicts  with  any  organically  per¬ 

formed  "upgrades"  to  the  software  or  needs  to  "improve" 
or  "expand"  capability  beyond  contract  requirements. 
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XXIII. 


FAULT  DETECTION, ISOLATION,  AND  REPAIR  WARRANTY 


OBJECTIVE:  Reduce  the  Mean  Troubleshooting  Time  (MTT) 

for  the  guaranteed  system/item  to  a  guaranteed  level, 
and  maintain  that  reduced  MTT  for  a  specified  period  of 
time. 

CHARACTERISTIC:  Correct  Deficiencies  in  the  Failure  Modes  and 

Effects  Analysis  (FMEA),  the  Optimum  Repair  Level 
Analysis  (ORLA) ,  the  Technical  Orders,  the  Test  System 
Hardware,  or  the  Test  Software  when  they  impact  the 
operational  availability  of  the  end  item. 

APPLICABILITY:  Fixed  price  contracts  for  operational  systems 

or  aircraft  that  are  intended  for  organic  Government 
suppor  t . 

DESCRIPTION:  The  contractor  guarantees  that  the  FMEA;  and 

the  equipment,  software,  and  technical  orders  provided 
will  find  and  isolote  XX%  of  the  possible  faults  in  the 
system,  item,  or  SRU/TRU  within  a  given  average  or  mean 
time.  Modifications  to  the  system,  item,  SRU/TRU,  sup¬ 
port  equipment,  software,  or  technical  orders  to  achieve 
the  agreed  to  percentage  of  faults  found,  isolated,  and 
repaired  in  the  agreed  to  time  frames;  and  any  reaccomp¬ 
lishment  of  the  FMEA  or  the  ORLA  will  be  at  contractor 
expense.  Any  fault  found  in  use  that  is  not  listed  in 
the  FMEA  will  cause  reaccomplishment  of  the  FMEA  and  the 
ORLA.  Any  repair  action  required  to  create  the  agreed 
to  availability  of  the  system,  item,  or  SRU/TRU:  which 
is  not  listed  in  the  ORLA;  will  cause  reaccomplishment 
of  the  ORLA.  Isolation  will  be  to  an  ambiguity  group  of 
less  than  X.  Any  modification  to  any  deliverable 
required  to  effect  the  reduction  of  an  ambiguity  group 
will  be  at  the  contractor's  expense. 

MEASUREMENT:  Based  on  specific  MTT,  Mean  Time  To  Repair 

MTTR,  or  other  similar  unit  of  measure.  Measurement 
commences  with  delivery  and  acceptance  by  the  Air  Force. 

RESULT:  When  a  fault  cannot  be  identified,  isolated, 

or  repaired  at  the  required  level  a  determination  is 
made  by  the  PCO  and  the  using  MAJCOM/LG-MA  as  to  where 
the  fault  should  be  found,  isolated,  or  repaired  and  the 
contractor  is  required  to  modify  the  support  system  to 
find,  isolate,  and/or  repair  the  fault. 
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ADVANTAGES:  Extends  contractor  responsibility  for  the 

overall  support  system  to  field  use.  Measurement 
parameters  are  clearly  defined  and  relatively  easy  to 
admi n i s  t  er . . 

DISADVANTAGES:  May  be  difficult  to  isolate  cause  of 

deficiencies  in  terms  of  test  equipment,  test 
procedures,  or  inherent  deficiencies  in  units  being 
tested.  Requires  careful  contract  wording,  an  awareness 
of  the  remedies  available,  an  understanding  of  each 
problem's  solution,  and  the  submittal  of  firm 
r equ i remen  t  s  . 
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XXIV. 


TEST  AND  REPAIR  IMPROVEMENT  GUARANTEE 


OBJECTIVE:  Ensure  that  test  equipment  and  applicable 

procedures,  when  properly  used,  will  reliably 

demonstrate  MTBR  or  MTBF  performance  guarantees. 

CHARACTERISTIC:  Corrective  and  improvement. 

APPLICABILITY;  Test  equipment  for  items  which  are  mission 

essential  and  are  covered  by  performance  specifications; 
normally  applicable  to  complex  test  equipments  which  are 
limited  in  number,  are  high  cost  and  are  critical  to 
condition  or  performance  verification. 

DESCRIPTION;  Contractor  guarantees  that  units  tested  in 

accordance  with  published  procedures  with  approved  or 
specifically  recommended  test  equipment,  a  specified 
percent  (normally  ninety)  of  the  units  tested  will  demon¬ 
strate  an  MTBR  (or  other  unit  of  measure)  greater  than  a 
specified  percent  of  the  MTBF  guarantee.  Chronic  units 
are  excluded  from  the  count  unless  identified  to  a  test 
deficiency.  Deficient  test  equipment  or  procedures 

should  be  improved  to  conform  within  a  specified  number 
of  days  (normally  ninety)  of  being  determined  deficient 
at  the  contractor's  expense.  Contractor  also  guarantees 
that  mutually  agreeable,  comprehensive  troubleshooting 
information  should  be  provided  which  correlates  with 
published  test  procedures.  Duration  of  guarantee  is 
usually  five  years  or  eighteen  consecutive  months  of 
demonstration,  whichever  occurs  last. 

MEASUREMENT;  Based  on  specific  MTBR,  MTBF,  or  other 

similar  unit  of  measure.  Measurement  commences  with 
delivery  and  acceptance  by  the  Air  Force. 

RESULT:  Ensures  that  test  equipment  and  associated 

test  procedures  are  adequate  predictors  or  measures  of 
desired  field  performance  objectives.  Ensures  that 
deficiencies  or  procedures  are  correctable  to 
satisfactory  levels. 

ADVANTAGES:  Extends  contractor  responsibility  for 

accurate  testing  to  post  acceptance  period. 

DISADVANTAGES;  May  be  difficult  to  isolate  cause  of  defic¬ 

iencies  in  terms  of  test  equipment,  test  procedures,  or 
inherent  deficiencies  in  units  being  tested.  Requires 
careful  tracking  of  warranted  items. 


A-29 


XXV. 


METHOD  OF  TEST  GUARANTEE 


OBJECTIVE;  Establishes  guarantee  for  accuracy  of 

peculiar  test  equipment  and  method  of  testing  for 
specified  LRUs . 

CHARACTERISTIC:  Preventive. 

APPLICABILITY:  Applies  to  testing  LRUs  with  peculiar  test 

equipment. 

DESCRIPTION;  At  no  charge,  contractor  provides  dedicated 

test  equipment  and  method  of  testing  specified  LRUs. 
Contractor  also  provides  no  v^harge  software  programs  and 
update  service  for  a  specified  period  of  years.  Testing 
is  oriented  toward  verification  and  acceptance  of  LRUs 
based  upon  testing  LRU  operating  modes  and  functions. 
Contractor  test  methods  and  equipment  will  normally 
cover  subassemblies  and  detail  parts. 

MEASUREMENT;  Measures  effectiveness  of  peculiar  test 

equipment  and  test  methods. 

RESULT;  Assures  that  the  equipment  and  test  methods 

used  to  evaluate  operating  modes  and  functions  of 
specified  LRUs  are  accurate. 

ADVANTAGES;  Provides  continuous  guarantee  that  testing  of 

LRUs  will  be  accurate. 
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XXVI  . 


QUALITY  OF  TRAINING  WARRANTY 


OBJECTIVE;  Insure  the  level  of  skill  and  knowledge  avail¬ 

able  in  the  repair  shops  at  all  levels  of  maintenance. 

CHARACTERISTIC:  Corrects  voids  in  system  training  brought 

about  by  configuration  changes  and  oversights. 

APPLICABILITY:  Fixed  price  contracts  for  Items  intended  for 

Government  organic  maintenance. 

DESCRIPTION:  The  contractor  agrees  that  all  of  the  requir¬ 

ed  Measurable  Symbols  of  Behavior  (MSBs)  required  to 
properly  troubishoot  and  repair  the  delivered  end  items, 
in  their  final  configuration,  will  be  trainable  tasks 
and  retainable  knowledge  to  a  specified  level  of  intel- 
ligience  and  expe r i ence .The  contractor  further  agrees 
that  all  of  the  data  required  to  train  those  tasks  will 
be  provided  to  the  Government;  that  any  training  conduct¬ 
ed  by  the  contractor  will  be  from  the  same  data  provided 
to  the  Government;  and  that  if  the  Government  requires 
additional  training  or  overcome  a  CND/RTOK  or  basic 
knowl edge/ sk i 1 1  problem  within  X  years,  the  training  or 
training  data  required  will  be  provided  at  contractor 
expense . 

MEASUREMENT:  The  operating  MAJCOM  monitors  the  training 

and  the  MTT/MTTR. 

RESULT:  If  a  problem  arises  a  determination  is  made 

between  the  operating  MAJCOM,  the  Air  Training  Command, 
and  the  PCO  concerning  the  depth  and  level  of  the  train¬ 
ing  deficiency.  The  contractor  provided  additional 
training  or  training  materials  will  satisfactorily 
solve  the  training  problem. 

ADVANTAGES:  Extends  contractor  responsibility  for  train¬ 

ing  materials  into  the  field  deployment  time  frame. 
Provides  for  modification  of  training  materials  as  the 
delivered  hardware  configuration  changes. 

DISADVANTAGES;  Measurement  parameters  are  not  firm  or  easily 
defined. 
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XXVII.  REWARRANTY  OF  REPAIR /OVERHAULED  EQUIPMENT 


OBJECTIVE;  Provides  warranty  coverage  for  items  which 

have  been  overhauled,  repaired,  or  furnished  as  replace¬ 
ments  by  a  contractor. 

CHARACTERISTIC;  Corrective. 

APPLICABILITY:  Items  overhauled,  repaired,  or  furnished  by  a 

contractor  as  a  replacement  for  correction  of  defects  in 
design,  material,  or  workmanship.  Fixed  price  type 
contracts. 

DESCRIPTION:  Contractor  repaired  or  replacement  spare 

parts  furnished  to  the  Air  Force  as  a  result  of  defects 
in  design,  material,  or  workmanship  are  rewarranted  for 
the  unexpIred  remainder  of  the  warranty  period  specified 
in  the  underlying  contract  or  within  a  specified  number 
of  months  (normally  twelve)  after  delivery  of  the 
corrected  item,  whichever  period  is  negotiated  as 
applicable  in  the  rewarranty  agreement. 

MEASUREMENT:  Begins  at  acceptance  of  repair  or  replacement 

parts  by  the  Government. 

RESULT;  Contractor's  liability  for  correction  or 

replacement  for  items  continues  for  specified  period. 

ADVANTAGES:  Correction  of  deficiencies  discovered  after 

acceptance  of  repair  or  replacement  item. 

DISADVANTAGES;  Requires  careful  tracking  of  warranted  items. 

Precludes  the  Air  Force  from  accomplishing  the  correc¬ 
tion  of  deficiencies.  Burden  of  proof  of  deficiency 
rests  with  the  Government. 
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XXVIII.  REPAIR/ EXCHANGE  AGREEMENTS 


OBJECTIVE:  Provide  for  rapid  contractor  replacement 

through  specified  turnaround  time  of  defective  items  of 
equipment  or  components. 

CHARACTERISTIC:  Corrective. 

APPLICABILITY:  Used  where  it  is  not  cost  effective  to 

develop  Air  Force  organic  support.  Particularly  suit¬ 
able  for  commercial  items.  May  be  applied  to  the  compo¬ 
nent  or  black  box  (module  or  sub-assembly)  level.  May 
be  used  as  an  interim  mode  of  contractor  support  pending 
establishment  of  full  organic  capability.  Is  also  suit¬ 
able  where  the  complexity  level  is  particularly  high  or 
for  items  which  are  expected  to  have  a  limited  frequency 
of  repair.  Fixed  price  type  contract. 

DESCRIPTION:  Contractors  establish  an  inventory  of  replace¬ 

ment  units  to  meet  expected  Government  demand  require¬ 
ments  within  required  turnaround  times.  Inventory 
levels  are  periodically  adjusted  to  meet  expected  demand 
rates.  Contractors  also  establish  or  provide  for  neces¬ 
sary  repair  capability  including  provision  for  surge 
requirements  as  necessary.  Buy  out  of  contractor  inven¬ 
tories  by  the  Government  at  the  conclusions  of  these 

agreements  is  normally  an  item  for  negotiation  based 
upon  equipment  amortization  concepts.  Payment  for 
repair  or  exchange  items  should  be  established  on  a 

fixed-price  per  unit  basis.  An  end  of  agreement  adjust¬ 
ment  may  be  established  to  cover  excessive  usage  by  the 
Government,  higher  than  anticipated  unit  installations, 
delays  in  returning  defective  units,  premium  time  to 
meet  surge  requirements,  liquidated  damages  caused  by 
lack  of  available  exchange  units,  excessive  contractor 
inventory  levels,  and  excessive  amortization  costs 
real i zed . 

MEASUREMENT;  Normally  expressed  in  terms  of  frequency  of 

expected  repair  or  exchange  and  associated  turnaround 

time. 

RESULT:  Objective  is  to  ensure  replacement  item  avail¬ 

ability  within  specified  turnaround  time. 


A-33 


ADVANTAGES:  Reduces  Air  Force  inventory  and  management 

requirements.  Precludes  demand  for  critical  skilled 
repair  personnel.  Will  be  significantly  more  cost  effec¬ 
tive  than  establishing  unique  Air  Force  capabilities  for 
items  characterized  by  low  volume  turnover.  Support 
costs  and  availability  replacement  items  will  be  more 
predictable  and  programmable.  Extends  contractor 
responsibility  for  participation  to  the  field 
performance  phase. 

DISADVANTAGES:  Air  Force  is  directly  dependent  upon 

contractor  support  for  potentially  critical  items.  May 
preclude  cost  effective  utilization  of  Air  Force  repair 
facilities. 
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APPENDIX  B.  TYPICAL  CLAUSES  FOR  TYPICAL  SITUATIONS 


B.l.  THE  TYPICAL  SITUATION 


Experience  emphasizes  the  fact  that  no  one  guarantee  prov¬ 
ision,  or  warranty  type,  is  going  to  cure  all.  In  Figure  4-2 
where  a  block  is  labeled  High  Risk  or  indicated  Optional  or 
Addition,  illustrates  the  narrow  applicability  band  of  any  given 
clause. 

The  example  clauses  included  here  are  intended  to  be  used  in 
their  entirety,  or  tailored  to  meet  the  needs  of  your  program. 

Several  of  the  included  subclauses  are  tools  to  make  your 
warranty  clause  work  more  effectively. 

These  clauses  have  been  either  extracted  from  contracts  or 
written  upon  request,  and  are  intended  for  insertion  into  a 
contract  when  insertion  makes  good  business  sense.  Table  B-1  is 
an  index  of  sample  clauses. 


TABLE  B-1  SAMPLE  CONTRACT  CLAUSES 


NO.  TITLE  Pg. 

1  Warranty  of  Weapon  Systems  Under  10 

U.S.C.  2403.  B-  3 

2  Reliability  and  Maintainability 

Warranty  B- 1 1 

3  Model  Engine  Warranty.  B-2  5 

4  Storage  Verification  Guarantee.  B-31 

5  Reliability  Improvement  Warranty.  B-39 

6  Mean-Time-Between-Fai lure 

Verification  Tes t /Guarantee .  B-57 
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SAMPLE  #1 


WARRANTY  OF  WEAPON  SYSTEMS 
UNDER  10  U.S.C.  2403 


( a )  Definitions. 

"Acceptance,”  as  used  in  this  clause,  means  the  execution  of 
an  official  document  (e.g.,  DD  Form  250)  by  an  authorized 
representative  of  the  Government  by  which  the  Government  assumes 
for  itself,  or  as  an  agent  of  another,  ownership  of  existing  and 
identified  supplies,  or  approves  specific  services  rendered,  as 
partial  or  complete  performance  of  the  contract. 

"Correction,"  as  used  in  this  clause,  means  the  elimination 
of  a  defect . 

"Defect,"  as  used  in  this  clause,  means  any  condition  or 
characteristic,  in  any  supplies  or  services  furnished  by  the 
Contractor  under  the  contract,  that  is  not  in  compliance  with  the 
requirements  of  the  contract. 

"Supplies,"  as  used  in  this  clause,  means  the  end  items 
furnished  by  the  Contractor  and  related  services  requirements 
under  this  contract.  Except  when  this  contract  includes  the 
clause  entitled  "Warranty  of  Tech  Data",  supplies  also  means 
"data." 

(b)  Specific  Warranties.  The  contractor  hereby  warrants-- 

(1)  Design/Manufacturing  Conformance  Warranty: 

For  . • .  ,  that  line  item(s)  . .  will  conform 

to  all  design  and  manufacturing  requirements  specifically 
delineated  in  this  contract  (including  but  not  limited  to  all 
specifications  and  statements  of  work),  and  in  any  amendments 
thereto.  Design  and  manufacturing  requirements  include,  but  are 
not  limited  to,  all  structural  and  engineering  plans  and 
manufacturing  particulars,  including,  but  not  limited  to,  precise 
measurements,  tolerance,  materials,  processes  and  finished 
product  tests  for  the  item  being  produced. 

[*  Specify  time  period(s)  for  duration  of  warranty.] 

(2)  Material  and  Workmanship  Warranty: 

For  . • .  ,  that  line  items(s)  .  at  the 

time  of  delivery,  are  free  from  all  defects  in  materials  and 
workmansh i p . 

[*  Specify  time  period(s)  for  duration  of  warranty.] 

(3)  Essential  Performance  Warranty: 
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For  . * .  ,  that  line  itein(s)  .  will 

conform  to  the  essential  performance  requirements  for  such 
item(s)  as  specifically  delineated  in  this  contract  and  in  any 
amendments  thereto.  For  purposes  of  this  warranty,  the  essential 
performance  requirements  are  delineated  as  follows: 

For  line  item  : 

[delineate  performance  requ [ r emen t s ] 

For  line  item _ _ : 

[delineate  per  f  ormance  requ i r emen  t  s ] 

[•Specify  time  perlod(s)  for  duration  of  warranty.  If 
line  item  has  no  essential  performance  requirements  (e.g.,  pure 
build  to  print),  delete  this  paragraph.] 

(4)  Other  Performance  Warranty: 

For  . • .  that  line  item(s)  .  and  each 

component  thereof  conform  to  all  other  performance  requirements 
for  such  items  delineated  in  this  contract  and  any  modifications 
thereto. 


[Specify  time  period(s)  for  duration  of  warranty.  If  a 
warranty  is  not  desired  on  the  other  performance  requirements, 
delete  this  paragraph.] 


( c )  Contractor's  obligations. 

(1)  The  Contractor's  warranties  under  this  clause  shall 
apply  only  to  those  defects  discovered  by  either  the  Government 
or  the  Contractor  during  the  period  specified  (as  applicable)  in 
(b)(1),  (b)(2),  (b)(3),  and/or  (b)(4)  above. 

(2)  If  the  Contractor  becomes  aware  at  any  time  before 
acceptance  by  the  Government  (whether  before  or  after  tender  to 
the  Government)  that  a  defect  exists  in  any  supplies  or  services, 
the  Contractor  shall  (1)  promptly  correct  the  defect  or  (ii) 
promptly  notify  the  Contracting  Officer,  in  writing,  of  the 
defect,  using  the  same  procedures  prescribed  in  paragraph  (c)(3) 
of  this  clause. 

(3)  If  the  Contracting  Officer  determines  that  a  defect 
exists  in  any  of  the  supplies  or  services  accepted  by  the 
Government  under  this  contract,  the  Contracting  Officer  shall 
promptly  notify  the  Contractor  of  the  defect,  in  writing, 

within . [Contracting  Officer  shall  insert  the  specific  period 

of  time  in  which  notice  shall  be  given  to  the  Contractor;  e.g., 
"30  days  after  delivery  of  the  nonconforming  supplies;"  "90  days 
after  the  last  delivery  under  this  contract;"  or  "90  days  after 
discovery  of  the  defect."]  Upon  timely  notification  of  the 
existence  of  a  defect  in  accepted  supplies  or  services,  the 
Contractor  shall  submit  to  the  Contracting  Officer,  in  writing 
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within .  [Contracting  Officer  shall  insert  period  of  time]  a 

recommendation  for  corrective  actions,  together  v/ith  supporting 
information  in  sufficient  detail  for  the  Contracting  Officer  to 
determine  what  corrective  action,  if  any,  shall  be  undertaken. 
When,  pending  completion  of  corrective  action  to  eliminate  a 
defect,;  the  Contracting  Officer  determines  that  an  interim 
repair  or  replacement  is  necessary  to;  maintain  continued  weapon 
system  operation,  the  Contracting  Officer  may  direct  the 
Contractor,  in  addition  to  and  concurrent  with  the  development  of 
recommendation  and  corrective  action,  to  provide  immediate 
interim  repairs  or  replacements  as  necessary  to  allow  continued 
weapon  system  operation. 

(4)  The  Contractor,  notwithstanding  any  disagreement 
regarding  the  existence  of,  or  responsibility  for,  a  defect, 
shall  promptly  comply  with  any  timely  wr i t ten  d i rec t i on  from  the 
Contracting  Officer  to  correct  or  partially  correct  a  defect,  at 
no  increase  in  the  contract  price.  if  it  is  later  determined 
that  an  alleged  defect  is  not  a  defect  subject  to  these 
warranties,  the  contract  price  will  be  equitably  adjusted. 

(5)  The  Contractor  shall  also  prepare  and  furnish  to  the 
Contracting  Officer  data  and  reports  applicable  to  any  correction 
required  under  this  clause  (including  revision  and  updating  of 
ell  other  affected  data  called  for  under  this  contract)  at  no 
increase  in  the  contract  price. 

(6)  In  the  event  of  timely  notice  of  a  decision  not  to 
correct  or  only  to  partially  correct,  the  Contractor  shall  submit 

a  technical  and  cost  proposal  within  .  [Contracting  Officer 

shall  insert  period  of  time]  to  amend  the  contract  to  permit 
acceptance  of  the  nonconforming  supplies  or  services  in 
accordance  with  the  revised  requirement,  and  an  equitable 
reduction  in  the  contract  price  shall  promptly  be  negotiated  by 
the  parties  and  be  reflected  in  a  supplemental  agreement  to  this 
con  t  rac  t . 

(7)  Any  supplies  or  parts  thereof  corrected  or  furnished  in 
replacement  and  any  services  reperformed  shall  also  be  subject  to 
the  conditions  of  this  clause  to  the  same  extent  as  supplies  or 
services  initially  accepted.  The  warranties,  with  respect  to 
these  supplies,  parts,  or  services,  shall  be  equal  in  duration  to 
those  set  forth  in  paragraph  (b)  of  this  clause,  and  shall  run 
from  the  date  of  delivery  of  the  corrected  or  replaced  supplies. 

(8)  If  the  Government  returns  supplies  to  the  Contractor 
for  correction  or  replacement  under  this  clause,  the  Contractor 
shall  be  liable  for  transportation  charges  up  to  an  amount  equal 
to  the  costs  of  transportation  by  the  usual  commercial  method  of 
shipment  from  the  place  of  delivery  specified  in  this  contract 
(irrespective  of  the  f.o.b.  point  or  the  point  of  acceptance)  to 
the  Contractor's  plant  and  return  to  the  place  of  delivery 
specified  in  this  contract.  The  Contractor  shall  also  bear 
responsibility  for  the  supplies  while  in  transit. 
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(d) 


Remedies  Available  to  the  Government. 


(1)  The  rights  and  remedies  of  the  Government  provided  in 
this  clause-- 

(i)  Shall  not  be  affected  in  any  way  by  any  terms  or 
conditions,  of  this  contract,  concerning  the  conclusiveness  of 
inspection  and  acceptance; 

(ii)  Are  in  addition  to,  and  do  not  limit,  any  rights 
afforded  to  the  Government  by  any  other  clause  of  this  contract; 
and 


(iii)  Shall  survive  final  payment. 

(2)  Within  .  [Contracting  Officer  s-hall  insert  period 

of  time]  after  receipt  of  the  Contractor's  recommendations  for 
corrective  action  and  adequate  supporting  information,  the 
Contracting  Officer,  using  sole  discretion,  shall  give  the 
Contractor  written  notice  not  to  correct  any  defect,  or  to 

correct  or  partially  correct  any  defect  within  a  reasonable  time 

at  .  [Contracting  Officer  shall  insert  locations  where 

corrections  may  be  performed]. 

(3)  In  no  event  shall  the  Government  be  responsible  for  any 

extension  or  delays  in  the  scheduled  deliveries  or  periods  of 
performance  under  this  contract  as  a  result  of  the  Contractor's 
obligations  to  correct  defects,  nor  shall  there  be  any  adjustment 
of  the  delivery  schedule  or  period  of  performance  as  a  result  of 
the  correction  of  defects  unless  provided  by  a  supplemental 

agreement  with  adequate  consideration. 

(4)  This  clause  shall  not  be  construed  as  obligating  the 

Government  to  increase  the  contract  price. 

(5)  (i)  The  Contracting  Officer  shall  give  the  Contractor 
a  written  notice  as  required  in  paragraph  (d)(5)(ii)  below, 
specifying  any  failure  or  refusal  of  the  Contractor  to 

(A)  Present  a  detailed  recommendation  for  corrective  action 
as  required  by  paragraph  (c)(3)  of  this  clause; 

(B)  Correct  defects  as  directed  under  paragraph  (c)(4)  of 
this  clause;  or 

(C)  Prepare  and  furnish  data  and  reports  as  required  by 

paragraph  (c)(5)  of  this  clause. 

(ii)  The  notice  shall  specify  a  period  of  time  following 
receipt  of  the  notice  by  the  Contractor  in  which  the  Contractor 
must  remedy  the  failure  or  refusal  specified  in  the  notice. 

(6)  If  the  Contractor  does  not  promptly  comply  with  the 
Contracting  Officer's  written  notice  in  paragraph  (d)(5)(i)  of 
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this  clause  or  If  the  Contracting  Officer  elects  not  to  require 
the  Contractor  to  take  full  corrective  action  under  (d)(2)  above, 
the  Contracting  Officer  may  by  contract  or  otherwise  -- 

(i)  Correct  the  supplies  or  services;  or 

(ii)  Replace  the  supplies  or  services,  and  if  the 
Contractor  fails  to  furnish  timely  disposition,  instructions,  the 
Contracting  Officer  may  dispose  of  the  nonconforming  supplies  for 
the  Contractor's  account  in  a  reasonable  manner,  in  which  case 
the  Government  is  entitled  to  reimbursement  from  the  Contractor, 
or  from  the  proceeds,  for  the  reasonable  expenses  of  care  and 
disposition  as  well  as  for  excess  costs  incurred  or  to  be 
i ncur red ; 

(iii)  Obtain  applicable  data  and  reports;  and 

(iv)  Charge  the  Contractor  for  the  costs  reasonably 
incurred  by  the  Government. 

(7)  The  Contractor  shall  be  liable  for  the  reasonable  cost 
of  disassembly  and/or  reassembly  of  larger  items  when  it  is 
necessary  to  remove  the  supplies  to  be  inspected  and/or  returned 
for  correction  or  replacement. 

( e )  Exclusions. 

(1)  The  Contractor  shall  not  be  responsible  under  this 
clause  for  the  correction  of  defects  in  Governmon t - f urn i shed 
property,  except  for  defects  in  installation,  unless  the 
Contractor  performs  or  is  obligated  to  perform  any  modifications 
or  other  work  on  such  property.  In  that  event,  the  Contractor 
shall  be  responsible  for  correction  of  defects  that  result  from 
the  modifications  or  other  work  on  such  property. 

(2)  Except  as  otherwise  specified  in  this  contract,  combat 
damage  is  not  covered  by  these  warranties  to  the  extent  the 
defect  in  question  is  proximately  caused  by  such  combat  damage. 

( f )  Limi tat  ions . 

(1)  These  warranties  will  not,  in  any  way,  be  voided  by  any 
Government  performed  repair,  accomplished  in  accordance  with 
standard  Military  Service  maintenance  procedures,  of  any  item,  or 
component  thereof,  covered  by  these  warranties. 

(2)  The  warranty  provisions  of  this  clause  do  not  cover 
liability  for  loss,  damage,  or  injury  to  third  parties,  nor  so 
they  cover  consequential  damages. 

(3)  All  implied  warranties  of  me r chan t i b i 1 i t y  and  "  fitness 
for  a  particular  purpose"  are  excluded  from  any  obligation  under 
this  contract. 
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( g )  Price  of  Warranties* 

(1)  It  is  agreed  that,  with  respect  to  the  following  line 
items,  the  amounts  indicated  represent  the  portion  of  the 
contract  price  attributable  to  warranties  under  this  clause 


Line  Total  Price  of 

1 1 em( s )  All  Warranties 
Under  This 
Clause 


$ 

$ 


Portion  Portion 


At  t  r i bu  tab  1  e 
to  Design 
Manufactur i ng 
Warranty 

$ _ 

$ 


Attributable 
to  Mater ial/ 
Workmansh i p 
Warranty 

$ _ 

$ 


Portion 
Attributable 
to  Essent ial 
Performance 
Warranty 


Portion 
Attributable 
to  Other 
Performance 
Warranty 


$ 

$ 


$ 

$ 


(2)  In  the  event  any  amendments  or  other  changes  to  this 
contract  affect  Contractor's  costs  of  warranty  compliance,  the 
contract  price  and  price  reflected  in  (g)(1)  above,  will  be 
equitably  adjusted,  upward  or  downward,  in  accordance  with  the 
"changes"  clause  of  this  contract. 

[*  This  paragraph  may  be  used  when  the  warranty  is  not  a 
separately  priced  line  item.] 

(h)  Resolution  of  Conflicts  in  Warranty  Requirements.  In 
the  evenf  a  r equ i remen  t  under  the  De sign/ Manufacturing 
Conformance  Warranty  conflicts  with  a  warranted  performance 
requirement,  the  Contractor  shall  promptly  inform  the  Contracting 
Officer  of  such  conflict  and,  at  no  increase  in  contract  price, 
provide  the  Contracting  Officer  with  any  des i gn /ma nu f ec t u r i ng  or 
other  changes  necessary  to  ensure  compliance  with  warranted 
performance  requirements.  Upon  Contracting  Officer  approval  of 
such  proposed  changes,  they  shall,  unless  otherwise  directed  by 
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the  Contracting  Officer,  be  implemented  at  no  Increase  in 
contract  price  for  all  affected  supplies  or  services  purchased 
under  this  contract. 


[This  optional  paragraph  is  appropriate  for  use  where  the 
contractor  has  respons i b i 1 1 ty  for  item  design.] 

(End  of  Clause) 

ALTERNATE  I  ( JAN  1985).  For  those  contracts  in  which  it  is  not 
desired  to  sped  t ical ly  Identify  all  Design/Manufacturing 
Requirements  and/or  all  Essential  Performance  Requirements, 
either  one  or  both  of  the  following  alternatives  to  paragraphs 
(b)(1)  and  (b)(3)  may  be  used. 

(1)  Design/Manufacturing  Conformance  Warranty. 

For  . * .  that  line  items  . .  will  conform  to 

all  design  and  manufacturing  requirements  specifically  delineated 
in  this  contract  and  in  any  amendments  thereto.  Such 
specifically  delineated  design  and  manufacturing  requirements 
shall  be  deemed  to  include  oil  such  requirements  specified  in  the 
Statement  of  Work,  specifications,  and  other  provisions  of  this 
contract  and  any  amendments  thereto,  but  do  not  include  any 
design  or  manufacturing  provision  expressly  stated  to  be  a  goal 
or  objective,  provided  that,  unless  the  word  "goal"  or 
"objective"  is  expressly  used  in  conjunction  therewith,  it  shall 
be  deemed  a  requirement  subject  to  this  clause.  Design  and 
manufacturing  requirements  include,  but  are  not  limited  to,  all 
structural  and  engineering  plans  and  manufacturing  particulars, 
including,  but  not  limited  to  precise  measurements,  tolerances, 
materials,  processes  and  finished  product  tests  for  the  item 
being  produced. 

(•  Specify  time  period(s)  for  duration  of  warranty.] 

(3)  Essential  Performance  Worranty. 

For  . * . .  that  line  items  . .  will 

conform  to  the  essential  performance  requirements  for  such 
item(s)  as  specifically  delineated  in  this  controct  and  in  any 
amendments  thereto.  For  the  purposes  of  the  essential 
performance  warranty,  the  "essential  performance  requirements" 
referred  to  are  all  those  performance  requirements  delineated  in 
the  Statement  of  Work,  specifications,  and  other  provisions  of 
this  contract  and  any  amendments  thereto.  Such  "essential 
performance  requirements"  do  not,  however,  include  any 
performance  provision  expressly  stated  to  be  a  goal  or  objective, 
provided  that,  unless  the  word  "goal"  or  "objective"  is  expressly 
used  in  connection  therewith,  it  shall  be  deemed  a  requirement 
subject  to  this  clause. 

(•  Specify  time  pcriod(s)  for  duration  of  warranty.] 
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SAMPLE  #2 


NOTE  1 


RELIABILITY  AND  MAINTAINABILITY  WARRANTY: 


( a )  1 n  t  roduc  1 1  on ; 

The  purpose  of  the  ( NOTE  1 )  Reliability  and  Maintainability 
Warranty  is  to  create  con  t  ractor  Incentives  to  produce  highly 
reliable  and  easily  maintainable  ( NOTE  1 )  sys t ems /equ i proen t ,  and 
to  provide  correction  of  deficfcncTes  in  accordance  with  10 
U.S.C.  2403.  This  equipment  is  intended  for  organic  Air  Force 
use  and  maintenance,  worldwide,  and  on  very  short  notice. 


( b )  Definitions; 


(i)  "Acceptance,"  as  used  in  this  clause  means  the 
execution  of  an  official  document  (e.g.,  DD  Form  250)  by  an 
authorized  representative  of  the  Government  by  which  the 
Government  assumes  for  itself,  or  as  an  agent  of  another, 
ownership  of  existing  and  identified  supplies,  or  approves 
specific  services  rendered,  as  partial  or  complete  performance  of 
t  he  con  tract. 

(ii)  "Correction,"  as  used  in  this  clause,  means  the 
elimination  of  a  defect. 

(iii)  "Defect,"  as  used  in  this  clause,  means  any 
condition  or  characteristic  in  any  supplies  or  services  furnished 
by  the  Contractor  under  the  contract  that  is  not  in  compliance 
with  the  requirements  of  the  contract. 

(iv)  "Major  Subsystem,"  as  used  in  this  clause,  means 
the  next  lowest  system,  assembly,  or  part  from  the  item  under 
discussion;  at  the  time  of  the  discussion. 

(v)  "Supplies,"  as  used  in  this  clause,  means  the  end 
items  furnished  by  the  contractor  and  related  services  required 
under  this  contract.  Except  when  this  contract  includes  the 
clause  entitled  Warranty  of  Data,  supplies  also  means  "data". 

(vi)  "Remove  and  Replace"  as  used  in  this  clause 
means  all  actions  required  to  remove  the  individual  named 
subassembly  or  component  from  a  completely  assembled  contract 
deliverable  item,  to  reinstall  that  individual  named  subassembly 
or  component  into  the  contract  deliverable  Item,  and  completely 
reassemble  the  contract  deliverable  item 
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(vll)  "Common  Hand  Tools"  as  used  In  this  clause 
means  the  tools  listed  in  the  Common  Hand  Tools  list  (see  using 
MAJCOM  LGM)  contained  in  the  request  for  proposal.  Universal 
joint  adapters  and  flexible  socket  wrench  extentions  are  not 
common  hand  tools. 

(viii)  "Crew  size"  as  used  in  this  clause  means  the 
number  of  persons  required  by  either  the  appropriate  OSHA 
standard,  or  the  United  States  either  by  regulation  or  MIL  STD, 
to  effect  the  safe  and  reasonable  handling  of  any  task  required 
to  remove  and  replace  any  subassembly  or  component  delivered 
pursuant  to  this  contract. 

(ix)  "Maintenance  Procedures"  as  used  in  this  clause 
means  any  actions  required  to  remove  and  replace  a  subassembly  or 
component  according  to  the  definition  of  remove  and  replace. 

(x)  "Technical  Orders"  ns  used  in  this  clause  means 

those  documents  purchased  and  delivered  under  CLIN _ 

(DI  )  to  be  used  for  the  operation  and  ma  i  n  tenance  oT 
NOT^l 


(xi)  "Removeable  Object"  as  used  in  this  clause  means 
each  object  deemed  by  the  United  States  to  be  a  remove  and 
replace  item,  according  to  the  definition  of  remove  and  replace, 
at  the  maintenance  level  under  discussion  at  the  time  of 
di scuss ion. 

(c)  Specific  Warranties.  The  contractor  hereby  warrants-- 


( 1 )  Design/Manufacturing  Conformance  Warranty. 

For  NOTE  3,  and  for  the  MTBF  value  warranted  in 
(c)  (5)  below,  that  line  item(s)  will  conform  to  all 
design  and  manufacturing  requiremenTs  specifically  delineated  in 
this  contract  and  in  any  amendments  thereto.  Such  specifically 
delineated  design  and  manufacturing  requirements  shall  be  deemed 
to  include  all  such  requirements  specified  in  the  Statement  of 
Work,  specifications,  and  other  provisions  of  this  contract  and 
any  amendments  thereto,  but  do  not  include  any  design  or 
manufacturing  provision  expressly  stated  to  be  a  goal  or 
objective,  provided  that,  unless  the  word  "goal"  or  "objective" 
is  expressly  used  in  connection  therewith,  it  shall  be  deemed  a 
requirement  subject  to  this  clause.  Design  and  manufacturing 
requirements  include,  but  are  not  limited  to,  all  structural  and 
engineering  plans  and  manufacturing  particulars,  including,  but 
not  limited  to,  precise  measurements,  tolerances,  materials, 
processes,  and  finished  product  tests  for  the  item  being 
produced. 


(  2  )  Material  and  Workmanship  Warranty. 
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For  NO!  E  3 ,  and  for  the  MTBF  warranted  in  (c)  (5) 

below,  that  line  i  t  em(  s ) _ _  at  the  time  of  delivery,  are 

free  from  all  defects  in  materials  and  workmanship. 

( 3 )  Essential  Performance  Warranty. 

For  NOTE  3  and  for  the  MTBF  warranted  in  (c)(5)  below, 

that  line  i  t  em(  s )  _  will  conform  to  the  essential 

performance  requ 1 rements  for  such  item(s)  as  specifically 
delineated  is  this  contract  and  in  any  amendments  thereto.  For 
purposes  of  the  essential  performance  warranty,  the  "essential 
performance  requirements"  referred  to  are  all  those  performance 
requirements  delineated  in  the  statement  of  work, 

spec i f i cat i ons ,  and  other  provisions  of  this  contract  and  any 
amendments  thereto.  Such  "essential  performance  requirements"  do 
not,  however,  include  any  performance  provision  expressly  stated 
to  be  a  goal  or  objective,  provided  that,  unless  the  word  "goal" 
or  "objective"  is  expressly  used  in  connection  therewith,  it 

shall  be  deemed  a  requirement  subject  to  this  clause. 


( 4 )  Other  Performance  Warranty 

For  NOTE  3,  and  for  the  MTBF  warranted  in  (c)(5)  below, 

that  line  i t  em( s )  _  and  each  component  thereof  conform 

to  all  other  performance  requirements  for  such  items  delineated 
in  this  contract  and  any  modifications  thereto. 


(5)  Reliability  Warranty. 

For  NOTE  3 ,  or  according  to  the  formula  of  TOLU/TMA 
where  TOLU  =  total  operating  life  units  and 

TMA  =  total  maintenance  actions  documented  as 
service,  reseat,  remove  and  replace  (without  regard  to  time 
elapsed  between  the  two),  or  repair  on  AFTO  form  349. 

for  a  total  of  _  life  units,  that  line  item(s) 

_  and  each  major  subsystem  thereof  shall  continue  to 

conform  to  the  special  warranties  contained  in  (c)(1),  (c)(2), 

(c)(3),  and  (c)(4)  above  when  used  and  maintained  in  accordance 
with  the  use  and  maintenance  concepts  pertinent  to  this  contract 
and  any  amendments  thereto. 


( 6 )  Organ i za t i ona 1 /F i e 1 d  Level  Maintainability  Warranty 

(a)  This  warranty  covers  only  those  maintenance 
actions  determined  by  the  finally  accepted  Optimum  Repair  Level 
Analysis  (ORLA)  (DI  )to  be  performed  at  the 
"Organizational"  or  "Field''  level . 
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(b)  The  Contractor  will  desis^n  and  manufacture  the 
NOTE  1  to  a  Maintainability  Coefficient  of  NOTE  6 ) ,  but  no  less 
than  NOTE  3 ,  according  to  the  formula  of; 

MC  =  (MTBF)/[a  +(2t)^  +k  +(2e)^  +z  +b^  +c^  +(2m)^] 


where 


MTBF  =  Mean  Time 

(a)  =  the  number 
R&R  of  the 

( t )  =  the  number 
R&R  of  the 

(k)  =  the  number 
the  R&R 


Between  Fa i lure , 

of  separate  tasks  required  to  effect 
given  item  or  assembly, 

of  special  tools  required  to  effect 
given  item  or  assembly, 

of  common  tools  required  to  effect 


(e)  -  the  number  of  pieces  of  Support  Equipment  (SE) 
required  to  effect  R&R  of  the  given  item  or 
assemb 1 y , 


(z)  =  the  sum  of  the  weight  in  lbs.  and  the  length, 
width,  and  height  in  inches,  of  the  given  item 
or  assembly. 


(b)  =  the  number  of  different  Technical  Orders  (TOs) 
required  to  assemble  all  of  the  steps  required 
to  R&R  the  item  or  assembly. 


(c)  =  the  crew  size  required  to  R&R  the  item  or 
assembly , 


and  (m)  =  the  number  of  other  items  or  assemblies  that 
must  be  removed  to  gain  access  to  the  subject 
item  or  assembly. 

(c)  In  no  event  will  an  Engineering  Change  Proposal 
(ECP)  be  offered  without  recomputing  the  Maintainability 
Coefficient,  and  in  no  event  will  the  proposed  ECP  lower  the 
current  (at  the  time  of  offer)  Maintainability  Coefficient  value. 


( 7 )  Depot  Level  Maintainability  Warranty 

(a)  This  warranty  covers  only  those  maintenance 
actions  determined  by  the  finally  accepted  ORLA  to  be  performed 
at  the  "Depot”  level 


(b)  The  Contractor  will  design  and  manufacture  the 
NOTE  1  to  a  Maintainability  Coeffecient  of  NOTE  6 ,  but  no  less 
than  t^OTE  3,  according  to  the  formula  in  ( 6 )  ("BT  above . 

(c)  In  no  event  will  an  ECP  be  offered  without 
recomputing  the  Maintainability  Coefficient,  and  In  no  event  will 


B-14 


the  proposed  ECP  lower  the  current  (at  the  time  of  offer) 
Maintainability  Coefficient  value. 


( 8 )  Optional  Maintainability  Algorithms 

(a)  This  algorithm  is  adapted  from  (6)(b)  to  emphasize 
maintainability  parameters.  It  is  MC  =  the 

square  root  of  the  MTBF/[a  +(2t)^  +(k)  +(2e)^  +z  +b^  +c^  +(2m)^] 

(b)  This  algorithm  and  the  algorithm  in  (6)(b)  can  be 
multiplied  by  appropriate  factors  of  10  to  create  the  desired 
visibility  and  flexibility. 


( 9 )  Optional  Maintainability  Warranty 
(a)  The  Contractor  will; 

(!)  Design  and  manufacture  the  NOTE  1  such  that 
Government  personnel  can  remove  and  replace  each  subassemb 1 y  of 
the  delivered  end  items  CLIN  within  a  maximum  mean  time 
of  NOTE  3,  and  R&R  any  subassembly  In  a  maximum  total  time  of 
N0TE“T^ 


(ii)  Design  and  manufacture  the  NOTE  1  such  that 
Government  personnel  can  R&R  each  component  of  any  i^assembly  of 
the  delivered  end  items  within  a  maximum  mean  time  of  NOTE  3 ,  and 
R&R  any  component  of  any  subassembly  in  a  maximum  tofaT  tTme  of 
NOTE  3. 


(iii)  Design  and  manufacture  the  NOTE  1  such  that  all 
maintenance  tasks  on  all  end  items,  major  subsystems, 
subassemblies,  and  their  component  parts  can  be  accomplished  with 
common  hand  tools. 

(iv)  Design  and  publish  (or  cause  to  be  designed  and 
published)  the  technical  orders  for  NOTE  1  and  all  major 
subsystems;  such  that  each  and  every  task,  subtask ,  step,  note, 
warning,  and  caution  required  to  effect  any  required  maintenance 
task  within  the  NOTE  1  system  be  accurately  reflected,  in  the 
correct  sequence,  and  in  the  appropriate  place,  v/ithin  the 
appropriate  technical  order. 

(v)  Design  and  manufacture  the  NOTE  1  such  that  the 
required  crew  size  to  R&R  any  removeable  assembly  is  no  more  than 
NOTE  3 ,  any  component  of  a  rcmoveable  assembly  is  no  more  than 
j46tE  T,  and  any  removeable  object  is  no  more  than  1.  This  R&R 
wl  1 1  be  accomplished  with  the  common  hand  tools  called  out,  and 
the  technical  orders  and  support  equipment  furnished  as  contract 
del i ve  r ab 1 es . 
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structural,  load-bearing,  rivitted  or  welded 
components  such  as  wings,  Bulkheads,  or  chassis  will  be  exempt 
from  this  requirement. 

Engines  and  engine  core  assemblies,  flight  control 
surfaces,  and  landing  gears  are  expected  to  require  larger  crew 
sizes  than  avionics  components. 


(10)  Passthrough  Warranties. 

The  Contractor  will  procure;  for  all  component  parts, 
subassemblies,  and  support  equipment  not  manufactured  by  the 
contractor  that  are  to  be  delivered  under  the  contract;  the  same 
warranties/guarantees  as  the  Contractor  is  obligated  to  provide 
under  this  clause.  Where  commercial  warranties/guarantees  are 
available  to  commercial  customers  in  significant  quantities, 
commercial  wa r ran t i es /gua ran  tees  will  be  procured.  These 
warranties/guarantees  will  be  procured  by  the  Contractor  as  an 
agent  for  the  Government,  intended  for  use  by  the  Government,  and 
at  no  additional  cost  to  the  Government. 


( d )  Contractor’s  Obligations. 


(1)  The  contractor's  warranties  under  this  clause 
shall  apply  only  to  those  defects  discovered  by  either  the 
Government  or  the  Contractor  during  the  period  specified  (as 
applicable)  in  (c)(1),  (c)(2),  (c)(3),  (c)(4),  and/or  (c)(5) 

above . 


(2)  If  the  contractor  becomes  aware  at  any  time  before 
acceptance  by  the  Government  (whether  before  or  after  tender  to 
the  Government)  that  a  defect  exists  in  any  supplies  or  services, 
the  contractor  shall  (i)  promptly  correct  the  defect  or  (ii) 
promptly  notify  the  Contracting  Officer,  in  writing,  of  the 
defect;  using  the  same  procedures  prescribed  in  paragraph  (d)(3) 
of  this  clause. 


(3)  If  the  Contracting  Officer  determines  that  a 
defect  exists  in  any  of  the  supplies  or  services  accepted  by  the 
Government  under  this  contract,  the  Contracting  Officer  shall 
promptly  notify  the  Contractor  of  the  defect,  in  writing,  within 
NOTE  3  of  the  discovery  of  the  defect.  Upon  timely  notification 
o7  the  existence  of  a  defect,  the  Contractor  shall  submit  to  the 
contracting  officer,  in  writing,  within  NOTE  3  days,  a 
recommendation  for  corrective  actions,  together  with  supporting 
information  in  sufficient  detail  for  the  Contracting  Officer  to 
determine  what  corrective  action,  if  any,  shall  be  undertaken. 
When,  pending  completion  of  corrective  action  to  eliminate  a 
defect,  the  Contracting  Officer  determines  that  an  interim  repair 
or  replacement  is  necessary  to  maintain  continued  weapon  system 
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operation,  the  Contracting  Officer  may  direct  the  Contractor,  in 
addition  to  and  concurrent  with  the  development  of  recommendation 
and  corrective  action,  to  provide  immediate  interim  repairs  or 
replacements  as  necessary  to  allow  continued  weapon  system 
oper a  t ion. 


(4)  The  contractor,  notwithstanding  any  disagreement 
regarding  the  existence  of,  or  responsibility  for,  a  defect, 
shall  promptly  comply  with  any  timely  written  direction  from  the 
Contracting  Officer  to  correct  or  partially  correct  a  defect,  at 
no  increase  in  the  contract  price.  If  it  is  later  determined 
that  an  alleged  defect  is  not  a  defect  subject  to  these 
warranties,  the  contract  price  will  be  equitably  adjusted. 


(5)  The  Contractor  shall  also  prepare  and  furnish  to 
the  Contracting  Officer  data  and  reports  applicable  to  any 
correction  required  under  this  clause  (including  revision  and 
updating  of  all  other  affected  data  called  for  under  this 
contract)  at  no  increase  in  the  contract  price. 


(6)  In  the  event  of  timely  notice  of  a  decision  not  to 
correct  or  only  to  partially  correct,  the  contractor  shall  submit 
a  technical  and  cost  proposal  within  NOTE  3  days,  to  amend  the 
contract  to  permit  acceptance  of  the  nonconforming  supplies  or 
services  in  accordance  with  the  revised  requirement,  and  an 
equitable  reduction  in  the  contract  price  shall  promptly  be 
negotiated  by  the  parties  and  be  reflected  in  a  supplemental 
agreement  to  this  contract. 


(7)  Any  supplies  or  parts  thereof  corrected  or 
furnished  in  replacement,  and  any  services  reperformed  shall  also 
be  subject  to  the  conditions  of  this  clause  to  the  same  extent  as 
supplies  or  services  initially  accepted.  The  warranties  with 
respect  to  these  supplies,  parts,  or  services,  shall  be  equal  in 
duration  to  those  set  forth  in  paragraph  (c)  of  this  clause,  and 
shall  run  from  the  date  of  delivery  of  the  corrected  or  replaced 
supplies. 


(8)  If  the  Government  returns  supplies  to  the 
Contractor  for  correction  or  replacement  under  this  clause,  the 
Contractor  shall  be  liable  for  transportation  charges  up  to  an 
amount  equal  to  the  costs  of  transportation  by  the  usual 
commercial  method  of  shipment  from  the  place  of  delivery 
specified  in  this  contract  (irrespective  of  the  f.o.b.  point  or 
the  point  of  acceptance)  to  the  contractor's  plant  and  return  to 
the  place  of  delivery  specified  in  this  contract.  The  Contractor 
shall  also  bear  responsibility  for  the  supplies  while  in  transit. 
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( e )  Remedies  Available  to  the  Government; 


(1)  The  rights  and  remedies  of  the  Government  provided 
in  this  clause-- 

(i)  Shall  not  be  affected  in  any  way  by  any 
terms  or  conditions  of  this  contract,  concerning  the 
conclusiveness  of  inspection  and  acceptance; 

(ii)  Are  in  addition  to,  and  do  not  limit,  any 
rights  afforded  to  the  Government  by  any  other  clause  of  this 
contract  ,  and 

(iii)  Shall  survive  final  payment. 


(2)  Within  NOTE  3  after  receipt  of  the  contractor's 
recommendations  for  corrective  action  and  adequate  supporting 
information,  the  Contracting  Officer,  using  sole  discretion, 
shall  give  the  Contractor  written  notice  not  to  correct  any 
defect,  or  to  correct  or  partially  correct  any  defect  within  a 
reasonable  time  at  .  (Cont  Off.  insert  1  oca t i on ( s  ) .  ) 


(3)  In  no  event  shall  the  Government  be  responsible 
for  any  extension  or  delays  in  the  scheduled  deliveries  or 
periods  of  performance  under  this  contract  as  a  result  of  the 
Contractor's  obligations  to  correct  defects,  nor  shall  there  be 
any  adjustment  of  the  delivery  schedule  or  period  of  performance 
as  a  result  of  the  correction  of  defects  unless  provided  by  a 
supplemental  agreement  with  adequate  consideration. 


(4)  This  clause  shall  not  be  construed  as  obligating 
the  Government  to  increase  the  contract  price. 


(5)  The  Contracting  Officer  shall  give  the  contractor  a 
written  notice  as  required  in  paragraph  (e)(5)(ii)  below, 
specifying  any  failure  or  refusal  of  the  contractor  to-- 

(  i  ) 

(A)  Present  a  detailed  recommendation  for 
corrective  action  as  required  by  paragraph  (d)(3)  of  this  clause; 

(B)  Correct  defects  as  directed  under 
paragraph  (d)(4)  of  this  clause;  or 

(C)  Prepare  and  furnish  data  and  reports  as 
required  by  paragraph  (d)(5)  of  this  clause. 
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(ii)  The  notice  shall  specify  a  period  of  time 
following  receipt  of  the  notice  by  the  contractor  in  which  the 
contractor  must  remedy  the  failure  or  refusal  specified  in  the 
not  ice. 


(6)  If  the  Contractor  does  not  promptly  comply  with 
the  Contracting  Officer's  written  notice  in  paragraph  (e)(5)(i) 
of  this  clause  or  if  the  Contracting  Officer  elects  not  to 
require  the  Contractor  to  take  full  corrective  action  under 
(e)(2)  above,  the  Contracting  Officer  may  by  contract  or 
otherwise  -- 

(i)  Correct  the  supplies  or  services;  or 

(ii)  Replace  the  supplies  or  services;  and  if 
the  Contractor  fails  to  furnish  timely  disposition  instructions, 
the  Contracting  Officer  may  dispose  of  the  nonconforming  supplies 
for  the  Contractor's  account  in  a  reasonable  manner,  in  which 
case  the  Government  is  entitled  to  reimbursement  from  the 
contractor,  or  from  the  proceeds,  for  the  reasonable  expenses  of 
care  and  disposition,  as  well  as  for  excess  costs  incurred  or  to 
be  incurred; 


(iii)  Obtain  applicable  data  and  reports;  and 

(iv)  Charge  the  contractor  for  the  costs 
reasonably  incurred  by  the  Government. 

(7)  The  contractor  shall  be  liable  for  the  reasonable 
costs  of  disassembly  and/or  reassembly  of  larger  items  when  it  is 
necessary  to  remove  the  supplies  to  be  inspected  and/or  returned 
for  correction  or  replacement. 

(8)  If  the  Government  performs  all  or  any  portion  of 
any  correction,  the  Government  shall  receive  a  credit  for  it's 
work.  If  the  total  of  the  prices  of  supplies  -  (other 
than/ i ncludi ng)  provisioned  items  -  remaining  to  be  delivered 
under  this  contract  is  greater  than  the  credit  due  the 
Government,  such  prices  shall  be  reduced  by  the  amount  of  the 
credit.  If  the  credit  is  larger  than  such  total,  the  contractor 
will  pay  the  amount  of  the  credit  to  the  U.S.  Treasury.  The 
credit  will  be  computed  as  follows: 

(a)  For  repair  or  parts  replacement. 

A  part  credit  for  each  part  that  the  Government  replaces 
which  shall  be  the  most  recent  contractually  agreed  to  price  for 
a  like  part  existing  at  the  time  the  part  is  replaced;  provided, 
however,  that  if  a  price  for  such  part  has  not  been  contractually 
agreed  to  within  a  twelve  (12)  month  period  prior  to  the  time  the 
part  is  corrected  or  replaced,  then  the  AGO  and  the  contractor 
shall  promptly  establish  a  price  for  such  part,  plus. 
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(b)  For  labor  expended  by  Government  personnel. 

A  labor  credit  which  shall  be  the  fully  burdened  hourly  wa^re 
rate  at  the  Government  Repair  Facility,  as  that  rate  is 
Identified  in  the  then  current  Budget,  times  the  number  of 
standard  labor  hours  for  making  the  correction.  The  labor  hours 
will  include  those  for  disassembly,  repair,  parts  replacement, 
reassembly,  inspection,  and  test  required  to  remedy  the  defect; 
and  will  be  determined  by  the  hours  expended  by  Air  Force 
personnel  to  perform  the  above  tasks  during  the  maintainability 
demons  t  rat i on  . 

(c)  For  other  corrections,  the  credit  will  be  as 
determined  by  the  PCO  and  shall  be  equitable  and  representative 
of  the  actual  cost  to  the  Government. 

(d)  Any  replacement  or  redesigned  parts  required  to  be 
provided  by  the  contractor  to  correct  any  defect  shall  be 
provided  within  45  days  after  direction  by  the  PCO.  Any 
incorporation  of  redesigned  parts  shall  be  completed  by  the 
contractor  within  90  days  after  delivery  of  a  NOTEl  to  the 
contractor's  plant  with  PCO  direction  to  incorporate.  If  the 
contractor  fails  to  meet  any  such  requirement,  liquidated  damages 
are  hereby  established  as  follows: 

(i)  For  each  NOTE  1  $NOTE  3  per  calendar  day  but  not 
to  exceed  $NOTE  3 . 

(ii)  For  each  part  or  component  of  NOTE  1 ,  $NOTE  3 
per  calendar  day  but  not  to  exceed  $NOTE  3 . 

( f )  Exclusions. 

The  contractor  shall  not  be  responsible  under  this  clause 
for  the  correction  of  defects  in  Government-furnished  property, 
except  for  defects  in  installation,  unless  the  contractor 
performs,  or  is  obligated  to  perform,  any  modifications  or  other 
work  on  such  property.  In  that  event,  the  contractor  shall  be 
responsible  for  correction  of  defects  that  result  from  the 
modifications  or  other  work. 


(1)  The  Government  will  service  each  NOTE  1  in 
accordance  with  the  prescribed  maintenance  manuals,  and  maintain 
operational  and  maintenance  records. 


(2)  This  clause  shall  not  apply  to  a  NOTE  1  suffering 
damage  caused  solely  by: 

(a)  Improper  or  negligent  installation, 

operation,  or  maintenance  by  Government 
per sonne  1  ; 


B-20 


(b)  Foreign  object  damage;  or 

(c)  Combat  damage. 

If  the  parties  disagree  as  to  whether  damage  arose  solely 
from  any  of  these  causes,  the  contractor  shall  have  the  burden  of 
proving  that  the  NOTE  1  was  damaged  by  that  cause. 

(g)  Limitations. 

All  implied  warranties  of  merchan t i b i 1 i ty  and  "fitness  for  a 
particular  purpose"  are  excluded  from  any  obligation  under  this 
contract. 

(1)  The  warranty  and  guarantee  provisions  of  this 
clause  do  not  cover  liability  for  loss,  damage,  or  injury  to 
third  parties,  nor  do  they  cover  consequential  damages. 

(2)  The  following  is  the  only  circumstance  which  is 
not  covered  by  these  warra-nties  and  guarantees; 

Except  as  otherwise  specified  in  this  contract,  combat 
damage,  but  only  to  the  extent  the  defect  in  question  is 
proximately  caused  by  such  combat  damage. 


(h)  Price  of  Warranties  and  Guarantees  (see  NOTE  4) 

It  is  agreed  that,  with  respect  to  the  following  line 
items,  the  amounts  indicated  represent  the  portion  of  the 
contract  price  attributable  to  warranties  and  guarantees  under 
this  clause: 


Item  Line 


Total  Price  of 

Portion 

Portion 

A1 1  Warrant i es/ 

Attributable 

Attributable 

Guarantees  Under 

To 

To 

This  Clause 

Per  f  ormance 

Mater ials/ 

Guarantee 

Wor kmansh i p 

Guarantee 

$ 

$ 

$ 

$ 

$ 

$ 
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Portion 
Attributable 
to  Essen  t i a  1 
Performance 
Warranty 

$ _ 

$ 


Portion 
Attributable 
to  Other 
Performance 
Warranty 

$ _ 

$ 


Portion 
Attributable 
to  Reliability 
War  ran  ty 

$ _ 

$ 


Portion 

Attributable  to 
Maintainabi  1  i ty 
Warranty 
$ 


Portion 
Attributable 
to  Passthrough 
Warrant i es 

$ 


(j)  Government  Unlimited  Rights  In  Data. 

In  recognition  of  the  Government's  substantial  participation  in 
the  cost  of  effecting  correction  to  defects  (paragraphs  c-1,  c-2, 
and  c-3  of  this  clause);  the  parties  agreed  that  no  item, 
component,  or  process  generated  by  redesign  conducted  under  this 
clause  will  be  deemed  to  have  been  developed  at  private  expense 
and,  as  a  result,  the  Government  will  have  unlimited  rights  in 
all  the  revised  portions  of  the  technical  data  that  is  delivered 
in  carrying  out  this  clause. 


( k )  Resolution  of  Conflicts  in  Warranty  Requirements. 

In  the  event  a  requirement  under  the  De s I gn /Manu f ac t u r  i  ng 
Conformance  Warranty  conflicts  with  a  warranted  performance 
requirement,  the  Contractor  shall  promptly  inform  the  contracting 
Officer  of  such  conflict  and,  at  no  increase  In  contract  price, 
provide  the  Contracting  Officer  with  any  design/manufacturing  or 
other  changes  necessary  to  ensure  compliance  with  warranted 
performance  requirements.  The  reliability  and  maintainability 
requirements  shall  be  considered  performance  requirements  under 
this  clause.  Upon  Contracting  Officer  approval  of  such  proposed 
changes,  they  shall,  unless  otherwise  directed  by  the  Contracting 
Officer,  be  implemented,  at  no  increase  in  contract  price,  for 
all  affected  supplies  or  services  purchased  under  this  contract. 


( 1 )  Access  to  Maintenance  and  Operational  Facilities. 

1.  The  contractor  shall  be  notified  of  and,  at  it's 
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election,  may  witness  at  the  repair  facility,  the  disassembly  or 
inspection  of  any  NOTE  1  containing,  or  suspected  of  containing, 
a  breach  of  the  guarantees  in  2c-l,  2c-2,  or  2c-3. 

2.  During  the  period  of  this  guarantee,  and  in 
support  thereof,  the  contractor  shall  have  reasonable  access  to 
existing  Government  records  relating  to  operation,  inspection, 
and  maintenance  of  the  NOTE  1 ( s )  at  the  place  where  such  records 
are  customarily  maintained,  and  shall  be  entitled  to  utilize  and 
make  copies,  at  it's  expense,  of  said  records.  The  contractor 
may  also,  from  time  to  time,  review  pertinent  maintenance  and 
operational  facilities. 


( m )  Cost  Tracking. 

The  contractor  shall  maintain,  in  a  separate  cost  account, 
all  costs  which  are  associated  with  this  clause.  Such  costs 
shall  be  segregated  from  any  and  all  other  costs  associated  with 
end  item  deliverables,  tooling,  provisioned  items,  or  any  other 
work,  as  well  as  from  any  costs  associated  with  other  contracts. 


( n )  Marking  and  Numbering. 

All  NOTE  1  systems  delivered  under  this  contract  will  have 
"WARRANTED"  permanently  and  clearly  imprinted  on  the  delivered 
item  (lAW  MIL  STD  129)  and  it's  container  ( lAW  MIL  STD 
1 30 ) (PI  -  ) .  The  period  of  coverage  or  the  expiration  date 
will  also  be  sTiown  on  the  markings.  The  period/circumstances  or 
Guarantee  coverage  shall  be  recorded  in  any  maintenance  records 
for  all  NOTE  1 ( s )  delivered  under  this  contract.  Date  of 
acceptance  o7  the  NOTE  1  shall  also  be  entered  into  the  records. 
All  warranted  NOTE  1  systems,  and  when  possible,  all  warranted 
parts  shall  be  marked  with  a  warranty  symbol  to  assure 
identification. 
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NOTE  1 

NOTE  2 

NOTE  3 

NOTE  4 

NOTE  5 

NOTE  6 


Name  of  sys t em/equ i pmen t  for  which  the  stated 
warranty/guarantee  will  be  applied. 

Acronym  of  the  sys t era/equ i pmen t .  (Unit  may  be  used 
if  defined  by  a  table  or  reference  in  Part  1). 

Information  to  be  established  by  the  program 
office,  i.e.,  time,  values,  references,  etc. 

This  paragraph  may  be  used  when  the 
warranty/guarantee  is  not  a  separately  priced  line 
item. 

The  designated  place(s)  of  repai r/replace  action 
under  this  clause. 

Information  to  be  established  by  the  contractor 
within  the  limits  established  by  the  program 
office,  i.e.,  time,  values,  references,  etc. 


SAMPLE  #3 


MODEL  ENGINE  WARRANTY 


(A)  Definitions;  The  definitions  in  MI L-STD- 2 80A ,  Far 
1-201,  and  Tar  14-001  apply  in  addition  to  the  following: 

1.  Warranty;  The  promise  given  by  the  Contractor  to 
the  Government  regarding  the  performance  of  services  and  the 
nature,  usefulness,  and  condition  of  engines  and  items  furnished 

under  the  _  (enter  contract  number) 

engine  contract. 

2.  Acceptance ;  The  execution  of  the  Acceptance  Block 
and  signing  of  a  DD  Form  250  by  the  authorized  Government 
representat ive. 

3.  A1 1 owances ;  The  allowances  in  connection  with 
this  Warranty  are: 

a.  Repair  Allowances;  A  Credit  to  be  granted  to 
the  Government  by  the  Con  tractor  (  allowances  in  accordance 
with  the  attached  "Schedule  of  Allowances;  Labor  and  Materials." 

b.  Materials  Allowance;  An  allowance  based  on  as 
average  value  for  expendables  and  other  items  used  for  repair. 

4.  Campaign  Change;  A  retrofit  program  initiated  by 
the  engine  Contractor  to  modi ty,  substitute  or  replace  an  item  or 
items  in  a  group  of  engines. 

5.  Corrective  Maintenance;  Maintenance  performed  to 
restore  an  i  t'em  To  a  sat  i  sfactory  condition  by  providing 
correction  of  a  malfunction  which  has  caused  degradation  of  the 
item  below  the  specified  performance. 

6.  Defect;  Any  deviation  of  a  unit  of  product  from 
specific  r  equ i r  emen  t  s .  A  unit  of  product  may  contain  more  than 
one  defect. 

7.  Pi r cc  t  Damage ;  The  damage  suffered  by  an  engine 
or  item,  itself^  upon  Tti  TiTilure. 

8 .  Eng i ne ;  The  complete  production  configuration 

_  (enter  Engine  Designation)  engine 

a ssemb  1  y  8"$  accepted  by  the  Government  under  this  contract. 

9.  Engine  Cycle  (EC) :  An  engine  throttle  transient 
(event)  characterized  by  a  zero  power  (OFF)  to  Intermediate  Rated 
Power  { 1 RP ;  maximum  non -augmented  and  above)  to  zero  power  (OFF) 
excursion  with  the  engine  operating.  It  is  a  "major  cycle"  when 
discussing  thermal  and  fatigue  life. 
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10.  Engine  Flight  hours;  The  hours  obtained  from 

measurements  or  records  a va i table  TFom  the  _ 

(enter  Nomenclature  of  Engine  Monitoring  System)  or  as  calculated 
per  AFR  60-1,  Attachment  2.  paragraph  5.r. 


11.  Expendable  Items;  Those  items  which  must  be 
replaced  during  inspection,  rep a  i  r ,  or  maintenance,  whether  or 
not  such  items  have  been  damaged. 

12.  Fa i lure;  Any  engine  or  item  which  suffers 
premature  deterioration  as  described  in  C.4,  is  unserviceable  in 
accordance  with  procedures  specified  in  the  approved  Technical 
and  Maintenance  Manuals,  is  not  in  conformance  with  the  purchase 
description  as  set  forth  in  Section  "B"  of  this  contract,  or  has 
any  defect  in  design,  material,  or  workmanship  shall  be 
considered  a  failure  under  this  Warranty,  except  those  failures 
which  are  covered  under  Exclusions,  in  paragraph  D. 

13.  Foreign  Object  Damage;  Damage  to  an  engine  or 
item  resulting  from  the  ingestion  of  material  not  resident  within 
the  engine. 

14.  Hot-Gas  Flowpath  Items;  All  items  in  contact  with 
the  engine  hot  gas  flow:  (Contractor  List  Those  Items  to  be 
included  in  the  Hot-Gas  Flowpath,  e.g.,  the  inner  and  outer 
combustion  liners,  the  rotating  and  stationary  turbine  air 
foils). 


15.  Item:  Any  portion  of  an  engine  below  the  engine 
assembly  itself  as  defined  in  A. 8  above. 

16.  Logistically  and  Operationally  Supportable:  The 
necessary  items  must  Be  aval  lable  at  the  proper  t  inie  to  prevent 
adverse  impact  on  aircraft  availability;  the  Government  is  not 
required  to  remove  aircraft  from  operational  flying  status  to 
incorporate  a  fix. 

17.  Low  Cycle  Fatigue  (LCF)  Cracking:  any  crack  or 
rupture  to  an  engine  part  directly  caused  by  LCF. 

18.  Mission  Cycle;  For  purposed  of  this  Warranty  a 
mission  cycle  i si  Mission  Cycle  =  EC  +  1/x  (TTIC  -  EC)  where  EC 
is  the  engine  cycle  herein  defined,  and  TTIC  is  the  number  of 
engine  excii  r  s  i  ons  /  cy  c  1  es  and  time  at  temperature  taken  from  the 
engine  monitoring  system. 

19.  Module;  A  major  engine  subassembly  which  is 
traceable  for  management  and  maintenance  purposes  and  is 
interchangeable  with  other  like  subassemblies.  Modules  under 
this  Warranty  include  those  which  are  incorporated  into  the 
engine  specification  by  Specification  Change  Notice  (SCN)  action 
and;  _  (Contractor  list  Engine  Modules). 
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20  .  Repa i r ; 
serviceable  cond I t 1  on  ^ 


To  restore  an  engine  or  item  to 


21.  Repa i r ab 1 e ;  Refers  to  an  engine  or  item  that  can 
be  returned  to  serviceable  condition  by  a  designated  repair 
facility  at  a  cost  less  than  or  equal  to  75%  of  the  acquisition 
cost. 


22.  Secondary  Damage;  The  damage  suffered  by  an  item 
because  of  a  fai lure  of  another  item  within  the  same  engine. 

23.  Se  r  V  i  ceab  1  e ;  An  engine  or  item  in  new  or  used 
condition  suitable  for  issue  and  use  as  originally  intended.  The 
engine  or  item  must  be  capable  of  meeting  the  requirements  and 
performing  the  function  for  which  designed,  and  meet  all  test 
requirements  established  by  the  engine  model  specification. 

24.  Subcontractor  or  Vendor  Warranties;  Those 
warranties  which  may  be  obtained  by  the  prime  engine  manufacturer 
from  subcontractors  or  vendors. 

25.  Technical  and  Maintenance  Manuals;  Those 
Technical  and  Maintenance  Manuals  provided  by  the  Contractor  and 
accepted  by  the  Government  for  maintenance  and  operation  of  the 

_  (enter  Engine  designation)  engine. 

fCont  ructor  list  TFe  documents  by  number  and  title.) 

26.  Turn  Around  Time  (TAT);  The  length  of  time 
permitted  for  Contractor  repair  or  replacement  and  presentation 
for  return  (with  subsequent  acceptance)  of  Government  assets, 
counted  from  the  date  of  the  engine  or  item  arrival  at  the 
Contractor's  designated  plant  or  depot  repair  facility  shipping 
dock . 


( B)  Warranty 

The  Contractor  warrants  that  at  the  time  of  acceptance,  each 
of  the  production  engines  accepted  under  this  contract  will  be 
free  from  defects  in  design,  material  and  workmanship  and  will 
conform  with  the  Section  "B"  purchase  description  of  this 
contract.  However,  with  respect  to  any  Government  Furnished 
Property,  the  contractor's  warranty  shall  extend  only  to  proper 
installation,  unless  the  contractor  performs  some  Integration, 
modification,  or  other  work  on  such  property,  in  which  case  the 
contractor's  warranty  shall  extent  to  the  integration, 
modification,  or  other  work.  The  Contractor  warrants  all  items 
and  services  provided  by  the  Contractor,  or  under  the 
Contractor's  Source  Control,  shall  be  free  from  defects  as 
described  above.  The  period  for  discovery  of  defects  extends  to 
the  same  limits  as  those  specified  in  paragraph  C  below. 

(C)  The  Contractor  Further  V/arrants  That; 

1.  Each  production  engine  will  be  serviceable  in 


accordance  with  the  procedures  specified  in  the  approved 
Technical  and  Maintenance  Manuals  for  (TBD)  Engine  Flight  Hours 
(EFH)  or  (TBD)  years  from  the  date  o7  Government  acceptance, 
whichever  occurs  first. 

2.  The  Hot-Gas  Flowpath  items  excluding  turbine  disks, 
shall  remain  serviceable  without  corrective  maintenance  for  (TBD) 
Engine  Flight  Hours  (EFH),  (TBD)  Engine  Cycles,  or  TBD  years  from 
the  date  of  Government  acceptance,  whichever  occurs  TTrst. 

3.  All  items  listed  in  Section  J  of  this  Warranty 
shall  have  a  minimum  life  without  items  (s)  replacement  and 
without  item  (c)  repair  and  shall  not  exhibit  LCF  cracking  or 
rupture,  for  (TBD)  Mission  Cycles,  or  (TBD)  years  from  the  date 
of  Government  acceptance,  whichever  occurs  Tirst. 

4.  Engine  thrust/sh^ft  horsepower  shall  not 
deteriorate  to  a  level  below  9  5%  of  t  he  mini  mum  specification 
requirement  for  new  engines  at  any  time  within  the  warranty 
time/cycle  limits  stated  in  C.2,  above,  when  maintained  in 
accordance  with  approved  Technical  and  Maintenance  Manual 
procedures.  If  engine  refurbishment  is  required,  the  Contractor 
shall  restore  engine  thrust/shaft  horsepower  to  at  least  97%  of 
the  insert  model  specification  level  and  applicable  table). 


5.  Items  provided  by  or  under  the  Source  Control  of 
the  Contractor,  whether  on  this  or  another  contract,  shall  be 
covered  by  this  Warranty  when  installed  in  a  warranted  engine. 

6.  If  the  operation  and  support  of  the  engine  fail  to 
meet  any  condition  of  this  warranty,  the  Contractor  shall 
investigate  and  define  the  primary  elements  contributing  to 
nonconformance.  The  contractor  shall  develop  and  provide,  at  no 
cost  to  the  Government,  remedies  to  rectify  such  nonconformance. 
Government  acceptance  is  required  prior  to  implementation  of  any 
remedy.  If  such  remedy  requires  the  Contractor  to  engage  in  any 
redesign  efforts  the  Contractor  shall  conduct  this  effort  and 
provide  the  necessary  mod i f i ca t i on / r e t r o f i t  hardware  up  to  a 
liability  cap  of  $ (TBD)  Million. 

7.  This  warranty  covers  both  direct  and  secondary 

damage . 

(D)  Warranty  Exclusions;  The  Contractor's  obligations 
under  this  warranty  JTo  not  Tnclude  engines  or  items  rendered 
unserviceable  by: 

1.  Improper  or  negligent  Installation,  operation,  or 
maintenance  by  the  Government  unless  such  actions  were  the  result 
of  Contractor  activity; 

2.  Foreign  Object  Damage; 

3.  Damage  as  a  direct  result  or  armed  conflict; 
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4.  Damage  from  aircraft  accident,  other  than  that 
caused  by  engine  failure;  or, 

5.  Damage  resulting  from  Acts  of  God  or  the  Public 

Enemy . 

(E)  Remed i es ; 

1.  For  a  failure  under  this  warranty,  the  remedy  is: 

(a)  The  contractor  shall  repair  or  replace  any 
engine  or  items;  and, 

(b)  The  contractor  shall  provide  credits  to  the 
Government  for  all  allowances  due  the  Government  for  actions 
performed  in  lieu  of  requiring  the  remedy  in  E.(l)(a),  above,  and 
for  any  disassembly,  reassembly  and  test  in  connection  with  the 
remove  1 /rep lacemen t  of  a  failed  or  defective  item. 

2.  When  the  Government  returns  a  warranted  engine  or 
item  to  the  Contractor,  the  Contractor  shall  complete  repair  or 
replacement  and  tender  such  repaired  or  replaced  engine  or  item 
for  delivery  to  the  Government  within  the  following  turn  around 
i terns  (TAT) : 

(a)  (TBD)  calendar  days  for  engines 

(b)  30  calendar  for  days  items,  except 

(c)  10  calendar  days  for  any  engine  or  item 
rejected  by  the  Weapon  System  Contractor  during  the  engine 
installation/checkout  process. 

3.  Calendar  days  shall  be  calculated  from  the  date  of 
arrival  of  the  engine  or  item  at  the  contractor's  designed  plant 
or  depot  repair. 
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SAMPLE  #4 


STORAGE  VERIFICATION  GUARANTEE 


A.  Introduction.  The  Storage  Verification  Guarantee  (SVG) 
objective  is  to  ensure  the  design  and  production  of  NOTE  1  with 
high  storage  reliability.  Based  on  the  results  of  the  Storage 
Verification  Program  (SVP)  test  conducted  in  accordance  with 

paragraph  _  of  the  Production  SOW  (CLIN  _  ),  the 

Contractor  may  earn  an  incentive  fee  hereunder  by  exceed i ng  the 
minimum  Acceptable  Storage  Reliability  (R^*)  •  Conversely,  if  Rj^. 
is  not  achieved,  the  contractor  is  required  to  submit  SVG-ECPs 

no  additional  cost  to  the  Government  and  to  retrofit  the 
inventory  at  cost  (no  additional  fee/profit).  In  addition,  if  a 
storage  reliability  (R„)  of  NOTE  2  is  not  achieved  and  option 

Alternative  B  or  C  (suB  CLIN  _  )  has  been  exercised, 

the  contractor  will  incur  the  retrofit  liability  described 

therein.  Figure  1  under  this  Section  H- _  provides  a  graphic 

description  of  this  guarantee  provision. 

B.  This  is  a  firm  fixed  price  requirement.  The 

contractor's  cost  of  performance  under  this  clause  shall  not  be 

included  under  any  cost  incentive  pricing  provision  of  this 

contract  nor  in  the  price  of  any  subsequent  contract  except  to 

the  extent  to  which  reimbursement  costs  are  expressly 

contemplated  hereunder. 

* 

C.  Incentive.  Eligibility  for  payment  of  this  incentive  is 
based  on  the  results  of  the  one-shot  tests  and  the  computation  of 
storage  reliability  as  defined  herein.  If  two  or  more  one-shots 
of  a  particular  type  fail,  no  incentive  will  be  paid  regardless 
of  the  storage  reliability  value  computed.  Any  incentive  earned 
shall  be  computed  by  the  PCO  in  accordance  with  Table  1  under 

this  Section  H-  within  _  calendar  days  after  approval  of  the 

final  test  resuFTs  up  to  a  maximum  fee  of  $ _ . 

D.  Guarantee.  Notwithstanding  Government  inspection  and 
acceptance  of  supplies  and  services  furnished  under  this  contract 
or  any  provision  of  the  contract  concerning  the  conclusiveness 

thereof,  the  contractor  shall,  for  the  price  of  CLIN  _  , 

perform  the  effort  called  for  in  the  applicable  al ternat I ve 
below. 

(1)  Guarantee  Alternatives: 

(a)  Alternative  A  (CLIN _ A):  In  the  event 

the  contractor  fails  to  achieve  a  storage  reliability  Rj^  of 

NOTES  or  above,  the  Contractor  shall  within  _  calendar  da^  of 

The  PCO's  approval  of  the  SVP  test  report,  propose  SVG-  ECPs  to 
implement  correction  of  the  identified  pattern  failure  mode(s) 
(i.e.,  two  or  more  failures  have  same  failure  mode  as  determined 
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by  the  PCO)  .  Additionally,  the  PCO  shall  have  the  authority  to 
require  submission  of  SVG-ECPs  on  the  basis  of  non-pattern 
failures.  The  SVG-ECP  shall  include  the  following  tasks: 

Preparing  and  validating  the  SVG-ECPs. 

2^.  Updating  the  product  baseline  including 
applicable  NOTE  1  technical  data,  and 

Upon  Government  direction,  incorporating 
the  SVG-ECPs  at  cost  (no  additional  fee/profit),  except  to  the 
extent  that  Alternative  B  or  C  may  increase  the  contractor's 
liability,  in  all  leader  and  follower: 

£.  missile  delivered 

spare  or  repair  parts 

c.  support  equipment  (SE) 

software 

£.  containers,  and 

any  other  data  or  supplies 
necessitated  by  incorporation  of  the  proposed  SVG-ECP,  to  the 
extent  that  such  items  were  originally  acquired  from  the  leader 
and/or  follower  as  part  of  the  NOTE  1  system,  including  its 
support  system. 


Upon  Government  direction,  incorporate  in 
all  leader  missiles  contracted  for  at  the  time  the  tests  under 

CLIN  _  begin  (including  priced  options  then  or  thereafter 

exer  c  i  sed )  ,  but  not  yet  delivered  to  the  USAF,  the  SVG-ECPs,  at 
cost  (no  additional  fee/profit)  (except  to  the  extent  that 
Alternative  B  or  C  may  reduce  the  Government's  reliability  for 
reimbursement  of  costs). 


In  the  event  the  contractor  fails  to 

achieve  a  storage  reliability  of  ^ 

contractor  shall  as  a  minimum  ac^mplish  the  requirements  of 

d.(l)(a)  with  no  additional  liability  under  this  provision  due  to 
failure  to  achieve 

All  costs  associated  with  paragraph 
d.(l)(a)  except  for  d.(l)(a)^  are  considered  to  be  included  in 
the  firm  fixed  price  of  CLIN  .  Such  costs  shall  be  excluded 

from  consideration  under  any  other  special  pricing  provisions  of 
this  contract  and/or  the  price  of  any  subsequent  NOTE  1  contract. 

(b)  Alternative  B. 

1  In  the  event  the  Contractor  fails  to 

achieve  a  storage  reTiability  of  _  or  above,  the  Contractor 
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shall  as  a  minimum  accomplish  the  requirements  of  Alternative  A, 
and,  in  addition,  if  the  storage  reliability  achieved  is  less 

than  _ ,  the  SVG-ECP  shall  be  incorporated  in  500  missiles  and 

their  containers,  as  appropriate,  at  no  cost  to  the  Government. 

2  In  the  event  the  contractor  falls  to 

achieve  a  storage  reliability  of  R™  ^  above,  the 

contractor  shall  as  a  minimum  ac^mplT^h  the  requirements  of 

paragraph  d.(l)(a)  above  except  that  the  SVG-ECP  shall  be 

incorporated  in  500  leader  missiles  and/or  the  corresponding 
number  of  containers  at  no  additional  cost  to  the  Government. 

3  All  costs  associated  with  paragraph 

d.(l)(a)  except  for  d.(l)(a)  are  considered  to  be  included  in  the 

firm  fixed  price  of  CLIN  _ .  Such  costs  shall  be  excluded  from 

consideration  under  any  other  special  pricing  provisions  of  this 
contract  and/or  the  price  of  any  subsequent  NOTE  1  contract. 

(c )  Alternative  C. 

In  the  event  the  Contractor  falls  to 

achieve  a  storage  reliability  of  _  or  above,  the 

Contractor  shall  as  a  minimum  acc^plish  the  requirements  of 

Alternative  A,  and,  in  addition,  if  the  storage  reliability 
achieved  is  less  than  ,  the  SVG-ECP  shall  be  incorporated  in 

1,000  missiles  and  theTr  containers,  as  appropriate,  at  no  cost 
to  the  Government. 


^  In  the  event  the  Contractor  fails  to 

achieve  a  storage  reliability  of  R^p  ^^r  ”  _ ^  above,  the 

Contractor  shall  as  a  minimum  aceomplTsh  the  requirements  of 
paragraph  d.(l)(a)  above  except  that  the  SVG-ECP  shall  be 
incorporated  in  1,000  leader  missiles  and/or  the  corresponding 
number  of  containers  at  no  additional  cost  to  the  Government. 

3  All  costs  associated  with  paragraph 
d.(l)(a)  except  for  d.(l)(a)^  are  considered  to  be  included  in 

the  firm  fixed  price  of  CLIN  _ .  Such  costs  shall  be  excluded 

from  consideration  under  any  other  special  pricing  provisions  of 
this  contract  and/or  the  price  of  any  subsequent  NOTE  1  contract. 

(2)  Transportation  costs  to  and  from  Contractor's 
facility  for  hardware  subject  to  retrofit  will  be  at  Government 
expense . 


(3)  NOTE  1-SVG-ECPs  shall  not  be  subject  to  the 
provisions  of  t h'e  "Value  Engineering  clause. 

(4)  All  ECPs  submitted  pursuant  to  this  provision 
shall  be  identified  as  "NOTE  1-SVG-ECPs." 

(5)  The  Government  agrees  that  all  SVG-ECPs  submitted 
hereunder  to  improve  the  storage  reliability  of  the  NOTE  1  will 
receive  special  expeditious  processing.  No  twi t  hs  tand i ng  the 
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special  processing,  any  such  SVG-ECP  shall  be  automatically 
incorporated  in  the  contract  by  the  Government  calendar  days 
after  receipt  by  the  PCO  unless  the  contractor  has  received 
written  notification  of  its  nonapproval  from  the  Government  prior 
to  that  date. 


(6)  The  Contractor  shall  have  _  calendar  days  after 
receipt  of  the  PCO's  notice  of  nonapproval  of  an  SVG-ECP  to 
submit  a  revised,  amended  or  new  SVG-ECP  providing  for  correction 
of  the  NOTE  1  system  failure.  If  the  parties  fail  to  agree  upon 
the  incorporation  of  the  new  or  revised  SVG-ECP,  then  the  PCO  may 
direct  the  correction  to  be  taken  by  the  Contractor,  and  the 
Contractor  shall  comply  with  such  direction,  and  the  matter  shall 
be  resolved  pursuant  to  the  provisions  of  the  "disputes"  clause 
of  this  con  tact . 


(7)  Retrofit  of  inventory  assets  shall  commence  NLT 

_  calendar  days  after  Government  SVG-ECP  retrofit  approval  and 

shall  be  completed  expeditiously 


E.  Computation  of  Reliability 


^  ^  ^  *^R 


(2)  The  exposed  storage  reliability  shall  be  computed 
based  on  the  results  of  the  SVP  test  in  accordance  with  the 
fol lowi ng; 


R 


S 


ETP  OTP 

LT  ^  OT 


Where 

Rg  =  storage  reliability 

ETF  =  total  number  of  SVP  missile  tests  with  £o 
chargeable  relevant  failures. 


ET  =  total  number  of  relevant  SVP  missile  tests 

QTF  =  total  number  of  SVP  one-shot  tests  with 
chargeable  relevant  failures 


OT  =  total  number  of  relevant  SVP  one-shot  tests. 

(3)  Failures  shall  be  defined  and  categorized  in 
accordance  with  the  system  specification,  paragraphs  3.1.4,  3.1.5 
and  5.6  of  M I L-STD- 7 8 1C ,  and  Figure  1  of  this  provision.  The  PCO 
shall  be  the  final  authority  in  classification  of  failures  and 
determination  of  test  relevancy. 
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(4)  If  due  to  operational  requirements  the  quantity  of 


missiles  in 
terminated. 

the 

SVP  test  is 

less  than  ,  the  SVG  shall  be 

Value  of 
results 

R  based  on  the 
of®the  SVP  test 

Proportion  of  Maximum 

Available  Incentive  Earned 

1  1 

R 

s 

^ma 

0 

R  R 

ma  s 

R 

g 

^s'^^ma 

^g  ^ma 

«s 

R 

g 

1.00 

Where  R  =  Storage  Reliability 

R®  =  Minimum  acceptable  storage  reliability 

r“  =  Storage  reliability  requirement 

D 

NOTE:  No  incentive  will  be  paid  if  two  or  more  one-shots  of  a 

particular  type  fail  to  pass  their  prescribed  test. 
One-shots  subject  to  the  SVG  are  all  components  which  cannot 
be  functionolly  tested  without  destruction.  (includes 

warhead  safe  and  arm  devices,  but  excludes  warheads) 


Table  1.  SVG  Incentive  Earned 


PAYMENT  FOR  EXERCISE  OF  STORAGE  VERIFICATION  GUARANTEE  (SVG)  - 

Payment  for  CLIN  _  shall  be  made  upon  actual  commencement 

of  testing  under  CLIN  _ . 

PROVIDING  TECHNICAL  SERVICES 
(CLIN  _ A,  B,  and  C) 

A.  The  contractor  will  provide  technical  services  upon 
receipt  of  written  direction  from  the  Contracting  Officer. 
Services  will  be  performed  at  the  location  and  period  specified 

by  the  Contracting  Officer  and  in  accordance  with  Section  _  of 

this  contract.  Performance  is  limited  to  those  1  oca  t i ons 
identified  in  paragraph  c  below.  The  contractor  will  be  provided 
notification  for  services  at  least  _  hours  prior  to  the  time  the 
Technical  Services  at  the  specified  location  are  to  commence. 

B.  Travel  time  will  be  considered  as  service  for  payment 
pu  rposes . 

PAYMENT  FOR  TECHNICAL  SERVICES 
(CLIN  A,  ~  B.  and  t) 

A.  The  contractor  will  be  paid  the  rate  specified  in 
Section  B  for  each  man-month  of  performance. 

B.  No  payment  will  be  made  for  man-months  of  services  or 
travel  unless  actually  performed  and  verified  on  the  Certificate 
of  Services  submitted  pursuant  to  the  Contract  Data  Requirements 
List,  AFSC  Form  708. 

C.  A  man-month  consists  of  twenty-one  (21)  eight-hour  days 
(in  units  or  parts)  of  effort  by  one  (1)  or  more  persons. 

DATA 


A  letter  of  transmittal  for  each  data  submittal  will  be 
forwarded  to  AD/YM,  Attn:  DM0.  Each  submittal  shall  contain  as  a 
minimum  the  contract  number  and  the  Contract  Data  Requirements 
List  sequence  number.  A  copy  of  the  letter  of  transmittal  shall 
be  forwarded  to  the  ACO  and  PCO  at  time  of  distribution. 

SUBMISSION  OF  RESET  PROPOSAL  (OPTION  A)  CLIN  _ 

The  contractor  shall  submit  a  firm  proposal  in  accordance 

with  FAR  clause  _  of  the  General  Provisions,  entitled 

"Incentive  Price  Rev i s i on  (Successive  Targets)  (1980)  FEB)." 
Failure  to  submit  said  proposal  in  a  form  acceptable  to  the 
Government  and  within  the  time  stated,  herein,  could  be  cause  for 
the  Government  to  cease  further  payment  hereunder.  Submission  of 

the  reset  proposal  shall  be  required  _  days  prior  to  the 

scheduled  time  for  exercise  of  the  option. 
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NOTE 

«1 

Name  of  system/equipment  for  which  the  SVG  will  be 
app lied. 

NOTE 

#2 

- 

Acronym  of  the  system/equipment.  (Unit  may  be 
used  if  defined  by  a  table  or  reference  in  Part 

1) . 

NOTE 

#3 

Values  to  be  established  by  program  office,  i.e., 
percentages,  days,  hours,  etc. 

NOTE 

#4 

- 

References  to  be  identifed  by  program  office, 
i.e.,  SOW ,  CDRL ,  etc. 

NOTE 

#5 

If  support  equipment  is  included  in  the  purchase, 
it  should  be  included  in  the  warranty  and  in  the 
remedies  if  it  does  not  operate  properly  and/or  if 
it  is  not  delivered  on  schedule. 
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SAMPLE  #5 

RELIABILITY  IMPROVEMENT  WARRANTY  (RIW) 


PART  I  -  INTRODUCTION 

1 . 0  General 

1.1  The  purpose  of  this  introduction  is  to  provide  an 
overview  of  the  specific  requirements  contained  in  Parts  2 
through  6,  which  outlines  the  extent  and  period  of  the  RIW  as 
well  as  the  liabilities  and  obligations  of  both  the  contractor 
and  Government. 

1.2  The  RIW  requirements  described  herein  are  to  induce 
the  contractor  to  design  reliability  and  maintainability  (R&M) 
into  the  product.  Furthermore,  the  RIW  extends  the  contractor's 
responsibility  for  a  period  of  time  beyond  delivery  of  the 
product  thus  motivating  the  contractor  to  further  improve  R&M,  at 
no  additional  cost  to  the  Government  above  the  negotiated  fixed 
price  of  the  RIW,  CLIN  (NOTE  #4). 

1.3  Maximum  latitude  shall  be  given  the  contractor  to  make 
no  cost  changes  to  improve  R&M  however.  Government  approval  is 
required  for  all  Class  I  engineering  changes. 

1.4  Under  the  provisions  ■'efined  herein,  the  contractor 
will  be  required  to  correct  or  replace,  at  his  expense,  any  (NOTE 
#4 )  which  falls  during  the  warranty  period. 


1.5  The  RIW  is  for  a  ( NOTE  #  3 )  year  period.  The  period 
shall  commence  ( NOTE  #  3 )  days  after  Government  final  acceptance 
of  the  first  production  (NOTE  #2)  (without  deviation  or  waiver) 
or  the  operational  Installation  of  the  (NOTE  #2 )  ,  whichever 
occurs  first.  Operational  installation  shall  be  either 
Government  acceptance  of  a  production  system  wherein  the  (NOTE 
#2 )  was  provided  to  the  system  contractor  as  Government  Furn i shed 
£qu i pmen t  (GFE) ,  or  the  successful  installation  of  the  (NOTE  # 2 ) 
in  modification  of  an  existing  system  (normally  k i t -proofing) . 

1.6  The  warranty  period  may  be  extended  for  additional  one 
(1)  year  periods.  The  Procuring  Contracting  Officer  (PCO)  and 
the  contractor  agree  to  negotiate  in  good  faith  the  price  for  any 
extension  of  the  warranty  period.  Notification  of  the 
Government's  intent  to  negotiate  a  warranty  period  extension 
shall  be  provided  to  the  contractor  eighteen  (18)  months  prior  to 
the  expiration  of  the  warranty  period  in  force.  Negotiations 
shall  commence  no  later  than  six  (6)  months  after  such 
notification.  The  Terms  and  conditions  of  this  provision  shall 
apply  to  such  extended  periods. 

1.7  The  contractor  is  required  to  loan  spare  ( NOTE  # 2 )  to 
the  Government  and  specified  intervals  if  the  contractor's  actual 
turnaround  time  (TAT)  is  greater  than  guaranteed  or  If  the 
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achieved  mean - t 1  me -be  tween - f a  i  1 u r e  (MTBF)  is  less  than  the 
guarantee  MTBF. 

1.8  The  Government  will  manage  the  ( NOTE  #  2 )  spares 
inventory.  Based  upon  spares  inventory  procedures ,  which 
considers  the  contractor's  guaranteed  MTBF  and  TAT,  the 
Government  shall  purchase  and  place  in  inventory  at  various  base 
locations  and  the  secure  storage  area  at  the  contractor's 
facility,  a  quantity  of  ( NOTE  # 2 )  spares  which  is  consistent  with 
the  schedule  of  installTI  When  a  requirement  for  a  (NOTE  #2) 
spare  is  generated  from  the  field,  the  contractor  will  be 
notified  by  Material  Release  Order  (MRO),  and  will  promptly 
provide  a  replacement  from  the  secure  storage  area.  The 
contractor's  obligations  as  described  herein  are  not  affected  by 
the  quantity  of  spares  unilaterally  positioned  at  any  location  by 
the  Cover nmen t . 

1.9  At  the  conclusion  of  the  warranty  period,  the 
contractor  is  required  to  provide  modification  kits  and 
appropriate  installation  instructions,  at  no  increase  in  contract 
price  for  all  ( NOTE  #  2 )  not  of  the  latest  approved  RIW 
configuration. 

1.10  Pending  determination  that  the  contractor  is 
successfully  satisfying  the  requirements  of  this  RIW,  the 
Government  may  withhold  up  to  (NOTE  #3)  percent  of  CLIN  (NOTE 
#4) .  (NOTE  #5) 


PART  2  -  Statement  of  Contractor  Warranty 

2.1  Notwithstanding  Government  inspection  and  acceptance 
of  supplies  and  services  furnished  under  this  contract  or  any 
provision  of  this  contract  concerning  the  conclusiveness  thereof, 
the  contractor  guarantees  that  all  ( NOTE  # 2 )  furnished  under  this 
contract  shall  be  free  from  effects  Tn  d’esign,  material,  and 
workmanship  and  shall  operate  in  their  intended  environment  in 
accordance  with  specifications,  drawings,  and  approved  technical 
orders  for  the  warranty  period  set  forth  herein.  This  warranty 
shall  apply  to  all  ( NOTE  #  3 )  furnished  under  this  contract, 
including  all  option  quant i t i es  procured,  and  all  associated 
spares  whether  procured  by  the  Government  or  on  loan  from  the 
contractor. 

2.2  Any  ( NOTE  #  2 )  which  fails  shall  be  returned  to  the 
contractor's  designed  repair  facility  at  Government  expense. 
Such  returns  shall  be  either  corrected  or  replaced  at 
contractor's  expense,  so  as  to  operation  in  accordance  with  (NOTE 
#4 ) .  Returned  ( NOTE  # 2 )  as  corrected  or  replaced  and  accepted  by 
the  Government  in  accordance  with  approved  repair  verification 
test  procedures  shall  be  placed  in  secure  storage,  packaged  and 
ready  for  issue.  ( NOTE  #  2 )  shipped  for  correction  on  or  before 
the  expiration  date  o7  the  warranty  shall  be  covered  under  the 
terms  of  the  warranty. 
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2  .  3 


Exclusions 


2.3.1  The  contractor  shall  not  be  obligated  to 
correct  or  replace  any  NOTE  #  2 )  under  the  provisions  of  this 
warranty  if  loss  or  damage  occurs  by  reason  of  (i)  non- (NOTE  #2) 
induced  fire,  explosion,  aircraft  crash;  (ii)  submers i on ;  (  i  i  i ) 
acts  of  God  such  as  flood,  hurricane,  tornado,  and  earthquake; 
and  (iv)  combat  action. 

2.3.2  The  contractor  shall  be  obligated  under  these 
warranty  provisions  for  (i)  repair  of  damage  to  warranted  (NOTE 
#2 )  caused  by  unauthorized  maintenance  by  Government  personnel 
(author ized  maintenance  is  defined  in  Part  4);  (ii)  repair  of 
external  physical  damage  caused  by  accidental  or  willful 
mistreatment  by  non-contractor  personnel;  or  (iii)  repair  of 
internal  damage  which,  in  the  determination  of  the  Administrative 
Contracting  Officer  (AGO),  was  caused  by  accompanying  external 
damage . 


2.3.3  The  conditions  specified  in  paragraph  2.3.1  and 
2.3.2,  except  for  natural  disasters,  apply  only  to  loss  or  damage 
occurring  on  locations  other  than  those  owned  or  controlled  by 
the  contractor  or  occurring  while  the  ( NOTE  #  2 )  is  not  under 
contractor's  possession  or  custody.  Under  paragraph  2.3.2  only 
the  repair  of  damage  shall  be  the  responsibility  of  the 
Government.  All  other  expenses  to  receive,  process  and  store  a 
returned  ( NOTE  # 2 )  shall  be  the  responsibility  of  the  contractor 
as  a  part  o7  hi s  warranty  obligations,  unless  there  is  clear  and 
convincing  evidence  that  the  unit  was  returned  solely  because  of 
the  exclusion  condition. 

2.3.4  Specific  cases  wherein  the  contractor  and  the 
ACO  cannot  agree  on  warranty  coverage  shall  be  referred  to  the 
PCO  for  final  disposition.  PCO  dispositions  which  are  to  be 
agreed  to  by  the  Contractor  shall  be  subject  to  the  "Disputes" 
clause  of  the  contract. 

2.3.5  Specific  cases  wherein  the  ACO  determines  that 
the  NOTE  #2  is  not  covered  within  the  terms  of  the  warranty  and 
is  not  correctable,  the  equipment  shall  be  disposed  of,  in 
accordance  with  this  paragraph,  or  declared  lost,  may  be  replaced 
by  the  Government  with  new  ( NOTE  #  2 )  pursuant  to  the  clause 
entitled  "Option  for  Increase  Quantities."  Equipment  so  replaced 
shall  continue  to  be  warranted  until  the  end  of  the  RIW. 

2.4  In  no  event  shall  the  contractor  be  liable  for 
special,  consequential  or  Incidental  damages  and  nothing  within 
the  terms,  conditions  and  requirements  of  this  RIW  provision 
shall  be  construed  as  being,  or  amounting  to,  special, 
consequential  or  incidental  damages. 

2.5  For  purposes  of  this  RIW,  a  failure  is  defined  as  any 
warranted  NOTE  #2  returned  to  the  contractor  because  of  a  failure 
indication,  a  malfunction  and/or  a  reduction  in  the  performance 
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of  the  ( NOTE  #  2 )  below  requirements  of  the  contract 
specificat i on . 


PART  3  -  Contractor  Obligations 


3.1  In  meeting'  the  warranty  provisions  specified  in  Part  2 
above,  the  contractor  shall  comply  with  the  following  provisions; 

3.1.1  The  contractor  shall  maintain  the  records 
required  herein,  by  serial  number  for  each  ( NOTE  #  2 )  under 
warranty.  Such  records  shall  be  made  available  fo  the  Government 
as  required  and  shall  be  available  for  review  during  the  warranty 
period  and  for  (NOTE  #3)  thereafter. 

3.1.2  The  contractor  shall  provide  and  Install  seels 
for  all  warranted  ( NOTE  #  2 )  to  discourage  unauthorized 
maintenance.  The  design  o  t  the  seals  shall  be  such  that 
inadvertent  seal  breakage  is  minimized.  Seal  material  and 
placement  on  the  ( NOTE  # 2 )  must  be  approved  by  the  PCO.  A  broken 
seal  In  and  of  I  t  se  1  f  shall  not  void  the  warranty.  An  exclusion 
exists  only  when  the  cognizant  ACO  determines  that  damage 
occurred  due  to  unauthorized  maintenance  (reference  paragraph 
2.3.2)  . 


3.1.3  The  contractor  shall  place  on  each  ( NOTE  # 2 )  in 
addition  to  the  identification  plate;  (i)  a  display  wh i ch  will 
provide,  but  not  be  limited  to,  information  that  the  ( NOTE  # 2 )  is 
under  warranty,  the  warranty  expiration  date,  failure  data 
requirements  and  shipping  instructions;  and  (ii)  a  decal  for 
field  personnel  to  record  the  date  of  installation  and  the  date 
of  removal.  The  proposed  format(s)  application  and  proposed 
locatlon(s)  of  the  display  and  decal  shall  be  submitted  for 
approval  in  accordance  with  CDRL  ( NOTE  # 4 ) . 

3.1.4  The  contractor  shall  also  place  warranty 
Information  necessary  for  Government  compliance  with  the  terms  of 
the  warranty  in  any  Technical  Orders  (TOs)  covering  the  (NOTE 
#2 )  .  Such  information  shall  include,  but  not  be  limited  to, 
instructions  on  the  proper  method  of  recording  installation  and 
removal  dates  and  authorized  maintenance. 

3.1.5  Preservation,  packaging,  packing,  and  marking 
at  the  contractor's  facility  shall  be  in  accordance  with  the 
packaging  and  marking  section  of  the  contract  and  be  at  the 
contractor's  expense.  The  contractor  shall  mark  the  shipping 
container(s)  used  for  transport  of  warranted  ( NOTE  #  2 )  with  the 
external  citation  either  "RIW"  or  "Pacer  Warranty." 

3.1.6  The  contractor  shall  maintain  throughout  the 
warranty  period  at  least  one  (i)  fully  operational  warranty 
repair  facility.  The  location  of  such  facility  shall  be  subject 
to  the  approval  of  the  PCO,  if  other  than  the  production 
facility.  The  contractor  shall  provide  all  necessary  facilities. 
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tooling,  and  equipment  of  any  type  necessary  to  the  successful 
performance  of  this  warranty. 

3.1.7  The  contractor  shall  provide  a  secure  bonded 
storage  area  as  a  depository  for  serviceable  ( NOTE  # 2 )  covered  by 
this  warranty. 

3.2  The  contractor  shall  retain  responsibility  for 
configuration  accounting  and  performance  to  contract 
specification  for  all  (NOTE  #2)  under  warranty. 

3.3  Engineering  Changes 

3.3.1  All  contractor  developed  and  initiated  changes 
to  improve  reliability  or  maintainability  or  to  reduce  repair 
costs  shall  be  prepared  and  submitted  in  accordance  with 
DOD-STD-480.  The  Government  agrees  that  Class  I  ECPs  submitted 
by  the  contractor  shall  stand  as  approved  by  the  Government  45 
days  after  receipt  by  the  PCO  unless  the  contractor  is  notified 
in  writing  otherwise. 

3.3.2  All  RIW  ECPs  submitted  pursuant  to  this 
provision  shall  be  identified  as  "No  Cost  RIW  ECP." 

3.3.3  RIW  ECOs  shall  not  be  subject  to  the  provisions 
of  the  value  engineering  incentive  clause. 

3.3.4  The  contractor's  obligations,  which  shall  be 
accomplished  at  no  increase  In  contract  price,  include,  but  are 
not  limited  to: 

(i)  Engineering  effort  for  and  preparation  of 

RIW  ECPs;  and 

(ii)  Incorporating  RIW  ECPs  in  all  warranted 

(NOTE  #2);  and 

( i i i )  Chang i ng : 

(a)  Technical  data;  and 

(b)  Spare  or  repair  parts;  and 

(c)  Support  Equipment  (SE);  and 

(d)  Software;  and 

(e)  Any  other  data  or  supplies 
necessitated  by  incorporation  of  an  RIW  ECP  to  the  extent  that 
such  items  were  originally  furnished  by  the  contractor. 

3.3.5  All  returned  ( NOTE  # 2 )  shall  be  updated  to  the 
latest  approved  configuration  Hi  accordance  with  implementation 
schedules  contained  in  ECPs. 

3.3.6  The  contractor  may,  if  approved  in  the 
implementing  ECP,  institute  field  changes  to  effect 
mod i f i ca  t i ons  . 
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3.3.7  Within  sixty  (60)  days  after  the  conclusion  of 
the  warranty  period,  the  contractor  shall,  at  no  Increase  in 
contract  price  provide  necessary  modification  kits  and  data  to 
permit  the  Government  to  modify  all  ( NOTE  # 2 )  which  have  not  been 
updated  to  the  latest  approved  RIW  conf  ig^urat  ion. 

3.4  Both  the  Government  and  contractor  shall  presume  that 
any  (NOTE  #2)  returned  to  the  contractor's  repair  facility  is 
covered  by  the  warranty.  If  the  contractor  considers  that 
correction  or  replacement  is  not  covered  by  this  warranty 
provision  in  accordance  with  Part  2,  Paragraph  2.3,  the 
contractor  shall  submit  the  circumstances  to  the  AGO  along  with  a 
not - to-exceed  firm  fixed  price  and  schedule  for  repair.  After 
determination  that  correction  or  replacement  is  not  within  the 
terms  of  this  warranty,  the  AGO  may  direct  the  contractor  to 
repair  the  ( NOTE  # 2 )  under  a  separate  repair  contract  established 
by  the  NOTE  #2)  Tnventory  Manager  (IM).  ( NOTE  #  2 )  so  repair 
shall  con t i nue  To  be  warranted  for  the  remaining  warranty  period 
at  no  change  in  contract  price. 

3.5  The  contractor  shall  provide  parts  for  use  in  repair 
and/or  modification.  These  parts  remain  the  property  of  the 
contractor  until  incorporated  into  a  ( NOTE  #  2 )  at  which  time 
title  to  the  incorporated  parts  passes  to  the  Government.  All 
parts  replaced  during  repair  and/or  modification  become  the 
property  of  the  contractor. 

3.6  All  ( NOTE  #  2 )  returned  for  correction  and/or 
replacement  under  tfie  provisions  hereof  shall  be  subject  to 
repair  verification  test  procedures  prepared  by  the  contractor  as 
approved  by  the  PGO,  and  shall  pass  such  repair  verification  test 
procedures  prior  to  placement  in  secure  storage. 

3.7  ( NOTE  # 2 )  returned  and  covered  under  this  warranty  for 
v/hich  a  failure  cannot  be  verified  and  which  pass  the  repair 
verification  test  procedures  shall  be  covered  by  this  RIW.  These 
( NOTE  # 2 )  shall  be  updated  with  approved  modifications,  pass  the 
repair  verification  test  and  after  acceptance  by  the  Government 
shall  be  packaged,  ready  for  issue  and  physically  placed  in 
secure  storage. 

3.8  When  a  demand  is  generated  in  the  field,  the  Item 
Manager  shall  promptly  notify  the  contractor  via  the 
AUTODI N/Gon t r ac t or  Gommun i ca t i ons  Network  (GGN)  giving  shipping 
instructions  for  ( NOTE  #  2 )  to  satisfy  the  requirement  via  a 
Material  Release  Order  ( MRO ) .  Upon  receipt  of  the  MRO,  the 
contractor  shall  ship  a  ( NOTE  # 2 )  from  the  secure  storage  area  to 
the  activity  des i gna  ted  i n  the  MRO.  To  the  extent  possible,  a 
f i r s t - I n/ f 1 r s t -ou t  basis  shall  be  used  in  selecting  (Note  #2)  for 
shipment  from  the  storage  area.  Such  shipments  will  be  made 
within  one  (1)  working  day  after  receipt  of  the  MRO.  The  one-day 
period  shall  begin  at  the  time  of  the  start  of  the  contractor's 
normal  workday  on  the  day  following  receipt  of  the  MRO.  Only 
Saturdays,  Sundays,  and  statutory  holidays  shall  be  considered 
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non-working  days.  In  no  event  shall  such  shipments  be  made  later 
than  72  hours  after  receipt  of  the  MRO.  The  contractor  shall  use 
a  Government  Bill  of  Lading  accompanied  by  either  a  DD  Form 
1248-1  or  DD  Form  1349  for  transfer  of  Government  property 
accountabi 1 i ty. 

3.9  Consistent  with  the  average  number  of  calendar  days, 
specified  in  Table  1,  after  receipt  by  the  contractor  of  a 
returned  warranted  ( NOTE  #  2 )  the  contractor  shall  correct  or 
replace,  install  approved  modifications  as  necessary,  and 
physically  store  the  item  in  secure  storage.  This  TAT 
requirement  shall  apply  to  all  ( NOTE  #  2 )  returned  except  those  to 
which  one  or  more  of  the  excl us  ions  listed  in  Part  2,  paragraph 
2.3  apply,  and/or  Government  directed  non-RIW  ECPs  are  determined 
to  apply.  Turnaround  time  starts  when  the  ( NOTE  #  2 )  arrives  at 
the  contractor's  loading  dock  and  ends  wheTi  the  TnoTE  #  2 )  is 
placed  in  secure  storage,  packaged  and  ready  for  issue. 


TABLE  1 


RIW  TURNAROUND  TIME  COMMITMENT 

UNIT  TURNAROUND  TIME* 

(CALENDAR  DAYS) 

(Contractor  supplied  number) 

*not -to-exceed  ( NOTE  3 )  days. 


3.10  Calculation  of  average  TAT  shall  be  made  each  six  (6) 
months  of  the  warrant  period.  The  first  such  measurement  shall 
cover  the  first  six  (6)  months  of  the  RIW  period.  If  the  average 
TAT  in  any  six  (6)  month  measurement  period,  as  computed  from 
warranty  data  records,  is  greater  than  the  number  of  days 
specified  in  Table  1,  the  contractor  will  be  required  to  loan  the 
Government  spare  ( NOTE  #  2 )  in  accordance  with  the  following 
formula:  ' 

n  =  [  AOT  (N/G)  (Tr-Tm)  ]  -  Lp 
where : 

n  =  Number  of  turnaround  time  loaner  ( NOTE  #  2 ) 
spares  to  be  furnished,  (n  shall  oe  rounded  to  next  higher  who  1 e 
number  when  positive;  and  rounded  to  the  next  lower  whole  number 
when  nega  t i ve  .  ) 

(For  the  purpose  of  calculating  TAT  during  the  first 
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measurement  period,  AOT  equals  ( NOTE  #  3  K )  All  other  measurement 
periods  will  use  the  following  formula; ) 


AOT  =  Average 
calculated  as  follows: 

opera  t i ng  time  per 

day* 

per 

(NOTE  #2 

*  A  day  equals  24 

hou  r  s 

AOT  = 

/ : 

^Ti 

where ; 

% 

Ti 

installed 

Number 

of  days  each  returned 

NOTE 

#2)  was 

Hi 

Number 

of  operating  hours 

for 

each 

returned 

(NOTE  #  2)  during  Ti  days 

N  =  average  number  of  ( NOTE  # 2 )  installs  calculated  as 

f ol lows : 


N  =  1  ®  Nj  +  Nj-1 

""  2 

j  =  i 

Nj  =  The  number  of  ( NOTE  # 2 )  installs  on  the  last  day 
of  each  month  (j)  of  the  six  (6)  month  measurement  period. 

Nj-1  =  The  number  of  ( NOTE  #2)  installs  on  the  last 
day  of  the  previous  month. 


G  =  Guaranteed  MTBF  value  as  specified  in  Table  2  for 
the  corresponding  measurement  period.  However,  (NOTE  #3)  hours 
MTBF  will  be  used  for  measurement  period  1  calculations  of 
turnaround  time. 


TM  =  Measured  TAT.  The  average  number  of  days  each 
warranty  return  is  in  the  contractor’s  possession  from  time  of 
receipt  until  it  is  placed  in  secure  storage  as  a  serviceable 
unit,  packaged  and  ready  for  issue. 

TR  =  Turnaround  time  commitment  as  specified  in  Table 

1  . 


Lp  =  Spare  ( NOTE  #  2 )  currently  on  loan  to  the 
Government  through  the  turnaround  Fime  commitment  provisions  plus 
any  equivalent  loaned  ( NOTE  #  2 )  for  which  pavment(s)  were  made 
for  those  loaned  (NOTE  #2)  not  provided. 

3.10.1  AOT  calculations  will  include  data  from  all 
( NOTE  # 2 )  returned  during  the  measurement  period  whether  or  not 
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an  RIW  failure.  The  following  provides  additional  criteria  for 
AOT  calculations: 

(i)  Only  operating  hours  Incurred  since  the  last 
measurement  period  shall  be  included.  Operating  time  while  the 
( NOTE  #  2 )  is  at  the  contractor's  facility  shall  be  excluded. 
Returned  ( NOTE  #  2 )  on  which  the  elapsed  time  indicator  is 
i n  o  p  e  r  a  b 1 e  shall  be  included  in  the  calculation  by  using  the 
average  operating  hours  per  day  of  other  returned  (NOTE  #2) 
during  the  measurement  period  with  available  elapsed  time. 

(ii)  Returned  ( NOTE  #  2 )  which  have  missing 
installation  and/or  removal  dates  shall  be  considered  to  have 
been  installed  the  average  number  of  days  of  other  returned  (NOTE 
#2  )  . 


3.10.2  A  positive  value  of  "n"  represents  the 
liability  of  the  contractor  for  consignment  (NOTE  #2)  spares 
under  the  guaranteed  turnaround  time  provision!  oT  this  RIW. 
However,  the  actual  quantity  of  such  loaner  spares  shall  be  no 
greater  than  the  number  of  occasions  when  a  ( NOTE  #  2 )  requested 
by  the  IM  was  not  shipped  within  the  required  period  because  of 
insufficient  assets  in  the  contractor's  secure  storage  area. 
This  request  will  be  in  the  form  of  a  Material  Release  Order 
(MRO)  or  Back/Order  (B/0)  notification.  If  n  is  negative,  the 
provisions  of  Part  4,  paragraph  4.3.2  shall  apply. 

3.11  Mean  Time  Between  Failures  (MTBF)  Guarantee.  The 
contractor  agrees  that  ( NOTE  #  2 )  delivered  under  this  production 
contract,  shall  achieve  an  operational  MTBF  equal  to  or  greater 
than  the  MTBF  guarantee  value  specified  in  Table  2  for  each 
measurement  period. 


TABLE  2 


MTBF  GUARANTEE 

■  T  I  '  ■  ■ 

UNIT  GUARANTEED  VALUg  MFAFUPFMENT  PERIOD 


N/A 

Period 

1 

1 

t  i)  r  u 

6 

m-o  I  I  t  h  s 

Contractor  Supplied 

Period 

2 

7 

thru 

12 

mon  t  hs 

Values 

Period 

3 

12 

thru 

18 

months 

Period 

4 

19 

thru 

24 

months 

Period 

5 

25 

thru 

30 

months 

Period 

6 

31 

thru 

36 

months 

Period 

7 

37 

thru 

42 

months 

Period 

8 

43 

thru 

48 

mon  t  hs 

Period 

9 

49 

thru 

54 

months 

Period 

10: 

55 

thru 

60 

mon  t  hs 

NOTE:  The  second  period  value  shall  not  be  less  than  ( NOTE  #3 ) . 
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3.11.1  The  achieved  MTBF  value  (m)  is  defined  as  the 

Total  Operating  Hours  (TOH)  during  a  specified  period  divided  by 
the  total  number  of  failures  (F)  during  the  same  period.  A 

failure  is  defined  in  paragraph  2.5.  Removal  of  a  (NOTE  #2) 

solely  to  accommodate  any  Government  approved  ECP  shall  not 

constitute  a  failure.  ( NOTE  #  2 )  which  Retest  OK  (RTOK)  as 
defined  in  paragraph  3.7^  Tn  excess  of  ( NOTE  » 3 )  of  the  total 
number  of  failures  for  any  given  perioefj  shall  be  counted  as 

failures  for  the  purposes  of  achieved  MTBF  calculations. 

3.11.2  Calculations  of  achieved  MTBF  shall  be  made 
each  six  (6)  months  of  the  warranty  period.  The  first  such 
measurement  period  shall  start  at  the  beginning  of  the  seventh 
(7th)  month  of  the  warranty  period.  The  following  explains  how 
such  calculations  shall  be  made: 


M 

TOH/F 

where ; 

M 

= 

Achieved  MTBF 

F 

Number  of  (NOTE  #2)  failures  as  defined  in 
paragraph  2.&  and  expanded  in  paragraph 
3.11.1,  occurring  during  the  measurement 
period. 

TOH 

s 

Total  operating  hours  during  the 
measurement  period  calculated  as  follows: 

TOH 

=; 

N  X  D  X  AOT 

where ; 

N 

= 

Average  number  of  (NOTE  #2)  installs  as 
calculated  in  paragraph  3.10 

D 

r: 

Number  of  calendar  days  in  the  measurement 
period 

AOT 

= 

Average  operating  time  as  calculated  in 
paragraph  3.10 

3.11.3 

I  n 

the  event  the  achieved  MTBF  (M)  is  less 

than  the  guaranteed  MTBF  (G)  stated  in  Table  11  for  that  period, 
the  contractor  shall  furnish  to  the  Government  at  no  increase  in 
contract  price  the  following: 


(i)  Engineering  analysis  (including  failure 
analysis)  to  determine  the  cause  for  nonconforming  MTBF  in 
accordance  with  Part  VI,  Paragraph  6.3. 

(ii)  Engineering  Change(s)  pursuant  to 
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DOD-STD-480,  based  on  this  analysis. 

(iii)  Implementation  of  approved  Engineering 
Change(s)  in  accordance  with  paragraph  3.2. 

(iv)  Additional  "pipeline"  ( NOTE  #  2 )  spares  to 
the  Government  on  a  loan  basis.  The  quantity  of*  additional  (NOTE 
#2 )  spares  shall  not  exceed  "m"  as  computed  by  the  formula. 

m  =  (A  X  S)  -  Sp 
where ; 

m  =  The  maximum  number  of  MTBF  pipeline  loaned 
spare  (NOTE  #2)  to  be  furnished  (rounded  to 
the  nelTt  h  igher  whole  number  when  positive; 
and  rounded  to  the  next  lower  whole  number 
when  negative) 

Sp  =  Spares  currently  on  loan  to  the  Government 
through  the  MTBF  commitment  provisions  plus 
any  equivalent  loaned  ( NOTE  # 2 )  for  which 
payment(s)  were  made  for  loaned  (NOTE  #2) 
not  provided  as  required  during  previous 
measurement  periods. 

A  =  A  number  calculated  by  the  formula 

A  =  (G/M)  -  1  (if  A  is  greater  than  1,  it  shall 

be  redefined  as  1) 

where ; 

G  =  (NOTE  #2)  MTBF  Guarantee  value  as  defined 
in  paragraph  3.10  for  the  corresponding 
measurement  period  as  specified  in  Table  2. 

M  =  Achieved  MTBF  as  calculated  in  paragraph 
3.11.2. 

S  =  "Target"  spares  level  calculated  by  the 
formulas : 


S  =  T  +  1 . 65  /t 
where ; 

T  =  N  ^23  +  Trj  x  (AOT) 
where ; 

N  =  Average  number  of  ( NOTE  # 2 )  installs 
calculated  in  paragraph  3.10 
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23  =  Number  of  pipeline  days  to  and  from 

contractor's  facility 

Tr  =  Turnaround  time  commitment  as  defined  in 
paragraph  3.10 

G  =  ( NOTE  # 2 )  MTBF  guarantee  value  as  defined 

In  paragraph  3.10  for  the  corresponding 
measurement  period  as  specified  in  Table  2 

AOT  =  Average  operating  time  calculated  in 
paragraph  3.10 

3.11,4  A  positive  value  of  "m"  represents  the 
liability  of  the  contractor  for  consignment  NOTE  # 2  spares  under 
the  guaranteed  mean-t ime-between-fai lure  provisions  of  this  RIW. 
If  "m"  is  negative,  the  provisions  of  Part  4,  paragraph  4.2.1 

shall  apply 

3.12  The  objective  of  loaned  ( NOTE  #  2 )  is  to  support  the 
pipeline  flow  pending  improvement  o7  the  achieved  MTBF  and/or 
TAT.  The  PCO  shall  determine  the  actual  number  of  loaned  spares 
to  be  provided  by  the  contractor.  In  no  event  shall  the  actual 
number  exceed  that  computer  by  paragraphs  3.10  and/or  3.11.3. 

3.13  In  the  event  loaned  ( NOTE  # 2 )  are  to  be  supplied  by 

the  contractor  to  the  Government  as  required  by  paragraphs  3.9 
and/or  3.11.3,  the  contractor  shall  provide  such  (NOTE  #2)  no 
later  than  the  number  of  days  specified  in  Table  iB"!  For  each 

loaner  ( NOTE  # 2 )  not  supplied  within  the  appropriate  period,  the 
con  t  rac  tor  will  pay  the  Government  at  the  rate  of  ( NOTE  #  3 )  per 
day  for  each  date  late.  In  no  event,  however,  shall  the  payment 
associated  with  any  measurement  period  be  more  than  100  percent 
of  the  most  recent  ( NOTE  #  2 )  price  per  ( NOTE  #  2 )  not  supplied 
within  the  appropr  late  per  iod.  In  additioril  Lp  In  the  formula  of 
paragraph  3.10  or  Sp  in  the  formula  of  paragraph  3.11.3  as 
appropriate,  shall  be  increased  by  the  amount  (in  terms  of  the 
number  of  ( NOTE  #  2 )  or  fractions  thereof  represented  by  the 

amount  of  payment )  for  each  (NOTE  #2)  for  which  payments  were 
made.  The  Government  shall  not  refund  any  dollar  ($)  payments 

that  were  made  by  the  contractor  for  late  or  non-delivery  of 
loaned  (NOTE  #2). 
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TABLE  3 


DELIVERY  SCHEDULE  FOR  CONSIGNMENT  SPARES 

UNIT 

IN  PRODUCTION** 

(CALENDAR  DAYS) 

OUT  OF  PRODUCTION*** 
(CALENDAR  DAYS) 

Contractor  Supplied 

Number 

Contractor  Supplied 
Number 

*  * 

Not - to-exceed  (NOTE  #3)  days 

from  end  of  measurement 

period 

*  *  * 

Not - to-exceed  (NOTE  #3)  days 

from  end  of  measurement 

period 

3.14  Loaned  ( NOTE  p2)  provided  pursuant  to  either 
paragraph  3.10  or  3.11.3  wh i ch  are  in  the  Government  inventory 
shall  be  subject  to  all  provisions  of  the  RIW  at  no  increase  in 
contract  price.  The  warranty  expiration  date  for  such  ( NOTE  # 2 ) 
shall  coincide  with  the  warranty  expiration  date  specified  Tn 
warranty  herein.  All  ( NOTE  #  2 )  required  at  the  end  of  the 
warranty  period,  as  determined  Sy  paragraph  3.11.3  shall  become 
the  property  of  the  Government  at  no  increase  in  contract  price. 

3.15  Within  sixty  (60)  days  after  the  expiration  of  the 
warranty  period,  the  contractor  shall  notify  the  PCO  in  writing 
of  any  ( NOTE  #  2 )  spares  of  payment  due  the  Government.  Based 
upon  PCC)  approve  1  of  the  final  MTBF  calculation,  the  contractor 
shall  deliver  all  ( NOTE  #  2 )  spares  due  or,  with  the  approval  of 
the  PCO,  pay  the  Government  100  percent  of  the  value  of  any  (NOTE 
#2 )  spares  due.  The  following  value  shall  be  used  for  each  (NOTE 
T2T  spare. 


TABLE  IV 

UNIT 

CONSIGNMENT  SPARE  VALUE 

EQUIVALENT  CASH  VALUE  OF  SPARE 

(NOTE  #3) 

PART  4  -  Government  Obligations 


4.1 


The  Government  shall: 
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4.1.1  To  the  extent  possible,  verify  all  failures  in 
accordance  with  applicable  technical  orders  prior  to  return  of 
the  ( NOTE  # 2 )  to  the  contractor. 

4.1.2  To  the  extent  practical,  furnish  with  each 
returned  ( NOTE  # 2  )  ; 

(i)  ( NOTE  # 2 )  installation  and  removal  dates 

(ii)  Failure  circumstance  information  recorded  on 

AFTO  FORM  350. 


4.1.3  Provide  normal  upkeep  and  approved  period 
periodic  maintenance  (identified  by  the  contractor)  using 
approved  organizational  and  intermediate  maintenance  technical 
order  procedures. 

4.1.4  Notify  the  contractor  when  a  (NOTE  #2)  failure 
occurs,  via  the  AUTODIN/CCN,  which  will  IdentlTy  the  ( NOTE  #  2 ) 
serial  number,  base,  and  shipping  document  number. 

4.1.5  Assign  appropriate  transportation  priority 
codes  to  preclude  "batching"  of  failed  ( NOTE  #  2 )  for  return  to 
contractor.  Cases  where  batching  of  ( NOTE  #  2 )  is  suspected  will 
be  submitted  to  the  ACO  for  determi nation.  Tf  it  is  determined 
by  the  ACO  that  the  Government  has  batched  failed  ( NOTE  # 2 ) ,  the 
contractor  will  not  be  penalized  for  turnaround  1 1  me  on  the 
batched  (NOTE  #2) . 


4.1.6  Provide  shipping  instructions  to  the  contractor 


via  the 
( MRO )  . 

AUTODIN/CCN  in 

the 

form 

of 

a  Material 

Release 

Order 

4.1.7  Agree 

that 

all 

No 

Cost  RIW 

Class  1 

ECPs 

submitted  to  improve  reliability,  maintainability  or  reduce 
repair  cost  stand  approved  45  days  after  receipt  by  the  PCO 
unless  the  contractor  is  notified  of  disapproval  in  writing  prior 
to  that  date. 


provided 

3.14. 


4.1.8  Determine  the  quantity  of  loaner  spares  to  be 
in  accordance  with  Part  3,  paragraphs  3.10,  3.11.3  and 


4.1.9  Pay  the  RIW  warranty  prices  set  forth  in 
schedule  E  of  the  contract. 


4.1.10 

from  contractor’s 


Pay  for  (NOTE  #2)  transportation  costs  to 
des i gnated ' repa i r  f ac i 1 i t y . 


and 


4.1.11  Provide  on  a  monthly  basis  the  quantity  of  new 
( NOTE  #2)  installs. 


4.2  Return  of  consignment  spares. 
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4.2.1  In  the  event  (NOTE  #2)  have  been  loaned  to  the 
flovernment  under  either  the  TAT  or  MYof  commitment  and  "n"  or  "m" 
us  calculated  in  parograph  3.11.3  hereof  Is  negative  during  any 
one  measurement  period,  such  calculated  quantity  of  such  (NOTE 
#2 )  loaned  to  the  Government  will  be  returned  to  the  contractor; 
except  as  provided  in  paragraph  4.2.2  below.  In  no  event  shall 
the  number  of  loaned  ( NOTE  # 2 )  returned  to  the  contractor  exceed 
the  actual  quantity  original ly  loaned. 

4.2.2  ( NOTE  # 2 )  returned  shall  be  either  loaned  (NOTE 
#2 )  provided  by  the  contractor  or  equivalent  NOTE  #  2 )  p  r  ov i ded 
under  the  production  contract. 

4.2.3  the  Government  shall  return  the  number  of  loaned 
(NOTE  #2)  noted  in  paragraph  4.2.1  above  (serviceable)  as  soon  as 
poss i b  le ,  but  not  later  than  sixty  (60)  days  after  reciept  of  the 
warranty  data  report  that  indicates  such  return  is  required. 
Should  the  Government  elect  not  to  return  loaned  ( NOTE  #  2 ) 
(equivalent  number  -  not  specific  serial  numbered  ( NOTE  #2 ) )  t  he 
Government  may  purchase  the  loaned  ( NOTE  #  2 )  at  the  most  recent 
( NOTE  # 2 )  price.  The  most  recent  ( NOTE  # 2 )  price  is  defined  as 
the  negotiated  price  of  the  production  (NOTE  #2)  being  fabricated 
for  the  Air  Force  at  the  time  the  loaned  spares  were  produced. 

4.2.4  A  loaner  spare  returned  to  the  contractor  may 
be  used  as  a  production  Install  or  spare,  but  must  be  refurbished 
as  necessary  to  produce  an  item  meeting  the  requirements  under 
which  the  article  was  originally  manufactured,  except  as  these 
requirements  are  modified  below,  and  updated  to  the  latest 
approved  configuration. 

(i)  All  replacement  materials  and  parts  shall  be 
specified  in  the  applicable  design  engineering  dravnngs  and/or 
specifications. 


(ii)  Minor  scratches  and  chipped  paint  surfaces 
shall  be  touched-up  by  using  matching  enamel  or  lacquer  as 
specified  in  the  Procurement  Specification.  More  severly  marked 
surfaces  shall  be  repainted  with  matching  paint  to  give  adequate 
protection  with  a  smooth  even  surface.  Marred  anodized  surfaces 
will  be  coated  with  alodine.  Color  shade  variations  in  finish 
due  to  paint  repair  are  permissible. 

(iii)  Damaged,  illegible,  or  missing 
instructions  or  data  plates  shall  be  restored  to  a  legible 
condition  or  replaced  with  new  plates. 

(iv)  Broken,  cracked  or  severly  damaged 
brackets,  gussets,  etc.,  shall  be  reworked  to  a  safe  and 
functional  condition  or  replaced  with  new  parts. 

(v)  No  cleaning  of  burned,  scorched  or  otherwise 
discolored  surfaces,  other  than  standard  cleaning  as  can  be 
accomplished  without  causing  additional  damage,  is  required 
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merely  for  cosmetic  reasons  to  improve  appearance. 

4.3  The  AGO  will  review  the  contractor's  calculation  and 
supporting  data  of  AOT  (reference  paragrah  3.10). 

4.4  The  Government  will  provide  and  maintain  an  AUTODIN/ 
Contractor  Communication  Network  facility  through  which  the 
contractor  shall  t ransmi t / rece i ve  all  required  data  and 
transactions  (MILSTRIP/MILSTRAP)  essential  to  the  operation  of  a 
Government  administred  accountable  storage  site,  i.e.,  receipt, 
storage,  shipment,  material  i den t i f i ca t i on /cond i t i on ,  inventory 
accuracy  and  act i on/transact  ion  visibility. 

4.5  Should  any  ECP  initiated  by  the  Government  require  a 
hardware  or  software  change,  the  Government  and  the  contractor 
shall  require  either  agree  that  the  change  does  not  affect  the 
warranty  or  shall  negotiate  an  equitable  change  in  the  contract 
for  the  warranty. 

PART  5  -  Operating  Hour  Price  Adjustment 

5.1  The  Projected  Total  Operating  Hours  (PTOH)  shall  be 
based  on  an  average  of  ( NOTE  # 3 )  operating  hours  per  month  for 
each  installed  ( NOTE  42).  Tin  s  average  operating  time  is 
projected  by  usin'!  The  average  aircraft  flying  time  of  ( NOTE  #  3 ) 
hours  per  month  times  the  ( NOTE  #  3 )  hours  per  month  times  t  he 
( NOTE  # 2 )  operating  hour  rat io  to  ai rcraf t  flying  hours  of  ( NOTE 
#3 )  To  Ti  In  the  event  that  additional  ( NOTE  # 2 )  are  procured 
pursuant  to  Section  J  entitled,  "Option  for  Increased  Quantity" 
(Line  Replaceable  Unit),  it  is  projected  that  each  additional 
installed  ( NOTE  #  2 )  shall  have  an  average  of  ( NOTE  #  3 )  operating 
hours  per  month  beginning  four  (4)  months  afte"?  the  date  of  llnal 
Government  acceptance  as  evidenced  on  DD  Form  250.  If  acceptance 
of  a  ( NOTE  #  2 )  for  installation  is  on  or  after  the  15ih  of  the 
monthj  n  sha  1 1  be  considered,  for  purposes  of  projected  total 
operating  hour  adjusgment,  to  be  the  first  day  of  the  following 
mon  t  h . 

5.2  For  planning  purposes,  the  Projected  Total  Operating 
Hours  (PTOH)  for  each  12  month  period  of  all  ( NOTE  #  2 )  installs 
are  as  follows: 


B-54 


TABLE  Y 


PROJECTED 

OPERATING  HOURS 

Months  After  Start 

Projected  Total 

Of  Warranty 

Operating  Hours 

1  -  12 

(NOTE  #3) 

13  -  24 

(NOTE  #3) 

25  -  36 

(NOTE  #3) 

37  -  48 

(NOTE  #3) 

49  -  60 

(NOTE  #3) 

5.3  The  Government  will  review  the  ratio  of  Actual  Total 
Operating  Hours  (ATOH)  to  PTOH  on  an  annual  basis.  The  first 
such  evaluation  shall  cover  months  1-12  of  the  warranty  period. 
If  the  ratio  of  ATOH  to  PTOH  is  greater  than  95  %  and  less  than 
105%,  no  adjustment  to  the  contract  price  CLIN  NOTE  4  will  be 
made.  If  the  ratio  is  greater  than  70%  but  less  than  ST%,the  RIW 
contract  price  CLIN  (NOTE  #4)  will  be  adjusted  downward  at  the 
rate  of  $  *  per  hour.  TT  the  ratio  is  more  than  105  percent 
and  less  than  130  percent,  the  RIW  contract  price  CLIN  (NOTE  #4) 
will  be  adjusted  upward  at  the  rate  of  $  *  per  hour.  If  the 
ratio  is  less  than  70  percent  or  more  than  130  percent,  the  RIW 
contract  price  CLIN  (NOTE  #4)  adjustment  will  be  negotiated. 


PART  6  -  Data  Requirements 

6.0  The  following  reports  and/or  plans  are  required. 

6.1  Repair  Verification  Test  Procedures  in  accordance  with 
CDRL  (NOTE  #4). 

6.2  Decal  Format,  Application  Method  and  Proposed  Location 
in  accordance  with  CDRL  (NOTE  #4). 

6.3  RIW  Data  Reporting  and  Summary  Reports  in  accordance 
with  CDRL  (NOTE  #4) . 

6.4  Reporting  Material  Transactions  Contractor  Storage/ 
Distribution  Point  in  accordance  with  CDRTL  ( NOTE  # 4 ) . 

6.5  Technical  Publications  in  accordance  with  CDRL  (NOTE 

#4) . 

•  to  be  proposed  by  contractor 
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NOTE 

#1 

Name  of  system/equipment  for  which  the  RIW  will  be 
appl i ed . 

NOTE 

#2 

— 

Acronym  of  the  system/equipment.  (Unit  may  be 
used  if  defined  by  a  table  or  reference  in  Part 

1). 

NOTE 

#3 

Values  to  be  established  by  program  office,  i.e., 
percentages,  days,  hours,  etc. 

NOTE 

#4 

- 

References  to  be  identifed  by  program  office, 
i.e.,  SOW ,  CDRL ,  etc. 

NOTE 

#5 

If  support  equipment  is  included  in  the  purchase, 
it  should  be  included  in  the  warranty  and  in  the 
remedies  if  it  does  not  operate  properly  and/or  if 
it  is  not  delivered  on  schedule. 
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SAMPLE  #6 


NOTE  #1 

MTBF  VERIFICATION  TEST /GUARANTEE 

PART  I  -  INTRODUCTION 


1.1  The  purpose  of  the  (NOTE  #1)  Mean  Time  Between  Failure 
(MTBF)  Verification  Test  ( VT )  I s  to  provide  for  a  measurement  of 
production  ( NOTE  #  2 )  equipment  reliability  in  the  operational 
environment.  TEe  con  t  rac  t ua 1  requirement  of  the  VT  provide  for 
corrective  action  and/or  settlement  spares  if  the  guaranteed  MTBF 
is  not  ach i eved . 

1.2  ( NOTE  #  3 )  base(s)  by  mission  design  series  will  be 
designated  by  the  Government  at  VT  site(s)  and  all  of  the  (NOTE 
#2 )  installed  in  aircraft  at  the  VT  site(s)  will  form  the  VT 
sample.  The  VT  will  last  (NOTE  #3)  months,  or  a  minimum  of  (NOTE 
#3 )  operating  hours  (at  each  base ) .  The  measured  MTBF  wi  1 1  be 
compared  to  the  guaranteed  MTBF  and  the  difference  between  the 
two  values  will  serve  as  the  basis  for  determining  the  VT 
settlement  conditions.  The  envisioned  start  date  of  the  VT 
period  is  (NOTE  #3). 

1.3  Interim  Contractor  Support  (ICS)  will  most  likely  be 
ued  between  acceptance  of  the  Initial  production  item  and  the 
beginning  of  the  VT.  This  period  of  ICS  is  intended  to  be  a 
learning  and  adjustment  phase  which  will  provide  the  contractor 
an  opportunity  to  acquire  operational  experience  with  the 
equipment  and  to  benefit  from  information  on  equipment  failure 
characteristics  while  the  repair  environment  is  contractor- 
controlled. 


PART  II  MTBF  VERIFICATION  GENERAL  TEST  PROVISIONS 

2.1  The  contractor  guarantees  that  the  MTBF  of  the  (NOTE 

#2 )  accepted  under  this  contract,  when  measured  in  accordance 
with  the  provisions  stated  herein,  shall  be  equal  to  or  greater 

than  _ * _  hours.  Pending  determination  that  the  measured 

MTBF  is  equal  to  or  greater  than  the  guaranteed  MTBF,  the 

Government  may  withhold  up  to  (NOTE  #3)  percent  of  the  total 

dollar  amount  of  CLIN  (NOTE  #3).  ^ 

•Value  to  be  supplied  by  contractor  and  shall  not  be  less 
than  (NOTE  #3). 

2.2  The  (NOTE  *3)  aircraft  conus  base(s)  shall  be 
identified  as  the  VT  slte(s). 

2.3  The  VT  shall  be  initiated  no  sooner  than  (NOTE  #3) 

months  after  Government  acceptance  of  the  first  production  (N6TE 
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#2 )  months  and  shall  continue  for  ( NOTE  #  3 )  months  or  a  minimum 
o f  ( NOTE  # 3 )  operating  hours. 

2.4  The  VT  sample  shall  be  all  ( ^TE  #  2 )  installed  on 
aircraft  at  the  VT  site(s)  during  the  VT  measurement  period. 
(NOTE  #2)  Includes: 

2.4.1  Installed  (NOTE  #2)  at  VT  site(s)  at  the 
initiation  of  the  VT  measuremelTt  per  i  od . 

2.4.2  ( NOTE  #  2 )  (spares)  from  base  supply  used  to 
replace  removed  ( NOTE  #  2 )  that  fail  during  the  VT  period  at  VT 
test  site(s). 

2.5  Each  ( NOTE  #  2 )  deliverd  and  accepted  under  this 
contract  shall  be  equipped  by  the  contractor  with  an  elapsed  time 
indicator  (ETI)  to  permit  measurement  of  "on”  time. 

2.6  Elapsed  time  measurment  will  be  made  on  all  ( NOTE  # 2 ) 
included  in  the  VT  measurement.  ( NOTE  # 2 )  installed  prioT  to  t he 
initiation  of  the  VT  period  will  beg i n  elapsed  time  measurement 
at  the  point  of  the  most  recent  installation  prior  to  the  start 
of  the  VT.  The  procedures  to  be  used  for  recording  elapsed  time 
measurement  and  other  information  are  defined  in  paragraphs  2.12 
and  6.1  below.  Removed  (NOTE  #2)  on  which  the  ETI  is  inoperable 
shall  be  included  in  the  Total  Operating  Hours  Accumulated  (TOHA) 
calculation  by  using  the  average  operating  time  per  day  (AOT)  of 
( NOTE  # 2 )  was  installed  in  the  aircraft. 

2.7  When  an  ETI  failure  occurs,  the  (NC)TE  #2)  shall  be 
removed  and  replaced  by  a  serviceable  (NOTE  #2)  from  supply. 

2.8  A  VT  failure  is  defined  as: 

2.8.1  Any  ( NOTE  # 2 )  removed  from  an  aircraft  at  a  VT 
site  because  of  built-in- tes  t  (BIT)  failure  indication,  a 
malfunction  and/or  a  reduction  in  the  performance  of  the  (NOTE 
#2 )  below  the  requirements  of  the  contract  spec  i  f  i  cat  i  on~I  S 
performance  failure  is  defined  as  ( NOTE  # 3 ) . 

2.8.2  A  removal  which  is  not  subsequently  determined 
by  the  Government  to  be  one  of  the  following  allowable 
exceptions: 

(1)  The  ( NOTE  #  2 )  failure  was  due  to  (a) 
non  (NOTE  #2)  included  fire  or  explosion;  (b)  submersion;  (c) 
acts  of  God ,  such  as  flood,  hurricane,  tornado,  and  earthquake; 
(d)  aircraft  crash;  (e)  combat  action;  (f)  unauthorized 
maintenance  by  Government  personnel  (authorized  maintenance  is 
defined  in  paragraph  2.9  and  will  be  further  defined  in  the 
approved  technical  orders  (TOs);  (g)  damage  due  to  accidental  or 
willful  mistreatment  by  non-contractor  personnel;  and,  (h)  faulty 
material  and/or  workmanship  provided/performed  by  other  than  the 
contractor,  his  personnel  or  under  his  control. 
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(ii)  Failure  of  the  removed  ( NOTE  #  2 ) 
cannot  be  verified,  (i.e.,  retest  OK  (RTOK)  and  it  passes  the  VT 
repair  verification  test  as  prepared  and  provided  by  the 
contractor  and  approved  by  the  Government).  However,  all  such 
unverified  failures  over  (NOTE  #3)  of  ( NOTE  #2 )  removed  during 
the  VT  will  be  counted  as  f  a  i  lures  ^In  the  calculation  of  MTBF. 

(iii)  Removal  due  to  interfacing  equipment. 

(iv)  Removal  due  to  ETl  failures. 

(v)  Remove  solely  to  accommodate  any 
Government  approved  Engineering  Change  Proposal  (ECP). 

(vi)  Maintaining  action(s)  without 
contractor  presence  or  approval  as  defined  in  paragraph  2. 10. a 
below. 

2.9  Three  maintenance  support  options  are  available  to  the 
Government  during  the  VT  period,  i.e.,  Government  organic,  ICS, 
or  a  combination  of  both.  The  Government  will  perform  all 
organizational  ("O”)  level  maintenance  regardless  of  which 
maintenance  support  option  is  chosen.  Also,  the  Government  will 
have  available  one  (1)  intermediate  ("I”)  level  test  station  at 
each  VT  site  by  the  start  of  the  measurement  period.  Whether  the 
Government  or  contractor  operates  this  test  station  will  depend 
upon  the  availability  of  TOs,  spares,  training,  etc.  An  ICS  plan 
covering  both  VT  and  other  ( NOTE  # 2 )  bases  will  be  developed  by 
the  contractor  in  accordance  with  Statement  of  Work  (SOW) 
paragraph  (NOTE  #3),  CDRL  No.  (NOTE  #3).  The  types  of 
maintenance  actions  envisioned  at  each  level  of  maintenance  are 
as  foil ows : 

2.9.1  ”0”  level  ( f 1 i ght 1 i ne ) :  Maintenance  will  be 
accomplished  with  ( NOTE  #  2 )  BIT/Sel f-test  without  requiring  any 
flightline  special  test  equipment.  When  a  ( NOTE  # 2 )  is  removed, 
due  to  BIT  or  degraded  operation,  it  wiTl  Be  replaced  with 
another  ( NOTE  # 2 )  from  base  supply. 

2.9.2  "I"  level  (shop):  Maintenance  will  be 
performed  in  accordance  with  TOs  (CDRL  No.  (NOTE  #  3 )  and  is 
limited  to  the  failure  verification  of  (NOTE  #2)  and  the  removal 
dna  replacement  of  items  (i.e.,  Shop  Rep  1 aceab 1 e  Units  (SRUs), 
chassis  components)  which  have  been  designated  as  ”1”  level 
replaceable.  Failure  verification  shall  be  accomplished  in 
accordance  with  the  VT  repair  verification  test,  (see  paragraph 
2.8.2(ii).  Replacement  items  will  be  obtained  from  base  supply. 
Unverified  removals  (RTOK)  will  be  reinstalled  on  the  aircraft  or 
turned  into  base  supply.  "I”  level  maintenance  of  VT  samples 
shall  be  conducted  at  the  designated  VT  site(s)  only. 

2.9.3  Depot  maintenance  ("D"  level):  All 
maintenance  actions  beyond  "I"  level  capability  shall  be 
performed  in  accordance  with  with  "D"  level  TOs  (CDRL  No.  (NOTE 
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#^)  or  in  accordance  with  ICS  provisions  in  SOW  paragraph  (NOTE 

T37. 


2.10  V>  ii'is  s  i  ng  maintenance  actions: 

2.10.1  The  contractor  shall  designate  and  station  a 
test  representative  at  each  VT  site  and  depot  location  with  the 
right  to  witness  all  ( NOTE  #  2 )  maintenance  performed  on  VT 
samples  by  the  Government  "at  FRe  "I"  and  "D"  level.  Verbal 
notice  will  be  given  to  the  contractor's  representative.  The 
contractor's  rep resne ta t i ve  shall  have  eight  (8)  hours  to  appear 
at  the  applicable  maintenance  facility.  No  maintenance  shall  be 
performed  on  the  removed  unit  during  the  eight  (8)  hour  period 
unless  the  contractor's  representative  is  present  (or  has  given 
consent  for  maintenance  to  begin).  If  the  contractor's 
representative  fails  to  appear  within  the  eight  (8)  hour  period, 
maintenance  may  be  performed  without  his  presence. 

2.10.2  Similarly,  the  Government  shall  have  the 
right  to  witness  all  VT  maintenance  performed  by  the  contractor. 
The  same  notice,  time  to  respond  and  failure  to  respond  within 
the  allotted  time  requirements  specified  in  paragraph  2.10.1 
apply. 

2.11  Maintenance  at  other  locations:  No  maintenance,  on 
failed  (NOTE  #2)  VT  samples,  other  than  removal  and  replacement 
of  the  (soft  l2)  at  the  "O"  level,  shall  be  accomplished  at  any 
site  other  t  ha  n  a  VT  test  site  or  Government/contractor  depot 
facility.  If  the  ( NOTE  #2 )  must  be  removed  at  another  site,  it 
shall  be  returned  To  the  VT  test  site  for  maintenance  or 
disposition.  Procedures  for  the  removal  of  VT  samples  shall  be 
carried  aboard  the  aircraft  in  the  AFTO  781  Aircraft  Log. 

2.12  Maintenance  Data  Forms: 

2.12.1  The  purpose  of  the  maintenance  data  form 
(Figure  2.12-1  and  2.12-2)  is  to  record  ( NOTE  #  2 )  problems  and 
related  data  to  be  used  in  the  MTBF  calculations.  If  the 
contractor  fails  to  agree  with  a  failure  verification,  the  reason 
for  disagreement  shall  be  annotated  and  the  Government  shall 
document  its  reason  for  proceeding  with  the  repair. 

2.12.2  In  the  event  the  contractor's  representative 
is  not  present  in  accordance  with  paragraph  2.10  and  the  eight 
(8)  hour  notification  period  has  passed  or  been  waived,  the 
Government  will  complete  the  MTBF  maintenance  data  form  and  note 
the  absence  of  the  contractor's  representative.  In  this  case,  it 
shall  be  assumed  that  the  contractor  agrees  with  the  Government's 
f i nd i ngs . 


2.12.3  Other  Forms:  The  MTBF  Maintenance  Data  Form 
is  in  addition  to,  not  in  lieu  of,  the  normal  maintenance  and 
supply  forms  required  by  the  Government. 
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2.13  Engineering  Change  Proposal  (ECP): 

2.13.1  All  contractor  developed  and  Initiated  ECPs 
to  satisfy  the  guaranteed  MTBF  (reference  paragraph  2.1)  shall  be 
prepared  and  submitted  In  accordance  with  DOD-STD-480  and  shall 
be  identified  as  "NO  COST  VT  ECP."  The  Government  agrees  that 
such  Class  I  ECPs  submitted  by  the  contractor  shall  automatically 
stand  as  approved  by  the  Government  45  days  after  receipt  by  the 
Principal  Contracting  Officer  (POO)  unless  the  contractor  is 
notified  in  writing  of  its  disapproval.  Disapproval  of  any  no 
cost  VT  ECP  shall,  in  no  way,  relieve  the  contractor  of  its 
obligations  pursuant  to  this  provision. 

2.13.2  The  contractor  obligations,  which  shall  be 
accomplished  at  no  increase  in  contract  price,  include,  but  are 
not  limited  to ; 

(i)  Engineering  effort  for  the  preparation 

of  VT  ECPs;  and 

(ii)  Incorporating  VT  ECPs  in  all  units 
delivered  and  on  order  under  this  contract;  and 

( i i i )  Changing: 

(a)  Technical  data; 

(b)  Spare  repair  parts;  and 

(c)  Support  Equipment  (SE);  and 

(d)  Software;  and 

(e)  Any  other  data  or  supplies 
necessitated  by  incorporation  of  a  VT  ECP,  to  the  extent  that 
such  items  were  originally  furnished  by  the  contractor. 

2.13.3  The  contractor  may,  if  approved  in  the 

implementing  ECP,  institute  field  changes  to  effect  modifications 
during  the  ICS  period  before  the  VT  commences.  The  Government 
shall  permit  the  contractor  to  update  all  ( NOTE  # 2 ) ,  which  are  or 
will  be  installed  on  aircraft  at  the  VT  measurement  period  if 
such  activity  does  not  affect  the  mission  capable  status  of 

aircraft  at  the  VT  sites. 

2.13.4  Within  60  days  after  the  conclusion  of  the 
VT,  the  contractor  shall,  at  no  additional  cost  to  the 
Government,  provide  necessary  modification  kits  and  installation 
data  to  allow  the  Government  to  modify  all  remaining  units  not 
updated  in  accordance  with  2.13.1  and  2.13.2  as  the  results  of  a 
NO  COST  VT  ECP. 

2.14  The  Government  shall  prepare  a  detailed  test  plan  to 

be  followed  during  the  VT  period.  The  Government  agrees  to 
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review  the  plan  with  the  contractor  no  later  than  six  (6)  months 
prior  to  the  start  of  the  VT. 

2.15  Based  upon  the  VT  Results,  if  the  measured  MTBF(M), 
as  computed  by  the  formula  below,  is  less  than  the  guaranteed 
MTBF(G)  (referenced  paragraph  2.1)  the  PCO  will; 

2.15.1  Direct  the  contractor  to  submit  a  "MTBF 
Compliance  Plan"  in  accordance  with  Part  III  of  this  provision; 
or 


2.15.2  Implement  the  "Settlement  Spares"  in 

accordance  with  Part  IV  of  this  provision. 

TOHA 


where ; 

M  =  achieved  MTBF 

TOHA  =  Total  operating  hours  accumulated 
on  (NOTE  #2)  installs  at  the  VT 
sites  during  the  VT  period. 

F  =  (NOTE  #2 )  total  failures  during  the  VT 
period  as  defined  in  paragraph  2.8. 


PART  III  -  MTBF  COMPLIANCE  PLAN  (MTBF-CP) 

3.1  In  the  event  the  MTBF(M)  is  less  than  MTBF(G)  at  the 
conclusion  of  the  VT  period,  the  contractor  will,  if  directed  by 
the  PCO,  develop  a  corrective  course  of  action  which  will  improve 
the  ( NOTE  # 2 )  MTBF  to  the  value  recorded  in  paragraph  2.1.  The 
contractor's  proposed  course  of  action  will  be  submitted  as  a  "NO 
COST  MTBF-CP."  All  contractor  efforts  incurred  with  engineering, 
preparation,  submission  and  implementations  of  the  MTBF-CP  shall 
be  accomplished  at  no  increase  in  contract  price.  The  plan, 
which  will  include  "NO  COST  VT  ECPs"  if  Class  I  Engineering 
Changes  are  required,  must  be  approved  by  the  Government  prior  to 
implementation.  Disapproval  of  the  plan  by  the  Government  shall 
in  no  way  relieve  the  con/tractor  of  its  obligations  pursuant  to 
this  con  t  met. 

3.2  The  MTBF-CP  shall  be  submitted  no  later  than  sixty 
(60)  days  after  receipt  of  government  notification.  The  plan 
will  contain  sufficient  data  to  justify  the  effectiveness  of 
proposed  actions  and  applicable  milestones  for  their 
implementat ion. 

3.3  ECPs  submitted  as  a  part  of  the  MTBF-CP  shall  be 
prepared  by  the  contractor  and  approved  by  the  Government  in 
accordance  with  paragraph  2.13. 
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3.4  Upon  Government  approvel,  which  is  a^rreed  to  occur  no 
later  than  forty-five  days  after  receipt  by  the  PCO,  unless  the 
contractor  is  notified  in  writings  of  its  disapproval,  the 
contractor  shall  implement  corrective  action(s)  to  include  all 
supplies  deliverable  under  this  contract.  This  shall  be 
accomplished  by  change  and/or  retrofit  of  delivered  items  and 
i ncor p roa t i on  during  production  all  remaining  items  to  be 
delivered.  All  contractor  actions  shall  be  accomplished  at  no 
increase  in  contract  price. 

3.5  Following  implementation  of  an  approved  MTBF-CP  the 
Government  will  verify,  through  additional  testing  as  it  may  deem 
necessary,  that  the  MTBF(M)  has  achieved  MTBF(G).  Contractor 
participation  in  this  additional  testing  will  be  accomplished  at 
no  increase  in  contract  price. 

3.6  In  the  event  MTBF(M)  is  less  than  MTBF(G),  as 
determined  through  additional  testing  subsequent  to  implementing 
a  MTBF-CP,  the  contractor  shall  either  repeat  the  requirements  of 
this  Part  III  or  provide  settlement  spares  in  accordance  with 
Part  IV  as  directed  by  the  PCO. 

3.7  The  contractor's  commitment  under  the  provisions  of 
this  agreement  will  continue  until  the  guaranteed  MTBF  has  been 
achieved  or  settlement  spares  are  provided  in  accordance  with 
Part  IV. 


PART  IV  -  SETTLEMENT  SPARES 

4.1  In  the  event  that  MTBF{M)  is  less  than  MTBF(G)  at  the 
completion  of  the  VT  or  after  a  period  of  additional  testing  due 
to  implementing  a  "NO  COST  MTBF-CP"  the  contractor  shall  furnish 
additional  spares  as  directed  by  the  PCO,  at  no  addition  cost  to 
the  Government. 

4.2  The  objective  of  settlement  spares  is  to  supplement 
the  pipeline  flow  of  Line  Replaceable  Units  (LRUs)  and  Shop 
Replaceable  Units  (SRUs)  needed  as  a  result  of  the  lower  MTBF. 
The  PCO  will  determine  the  actual  number  and  type  of  spare  items 
the  contractor  must  provide.  The  Government  reserves  the  right 
to  determine  the  type  of  settlement  spares,  i.e.,  LRUs,  SRUs  or 
any  combinations  thereof.  In  no  event  shall  the  actual  dollar 
value  of  such  settlement  spare  exceed  the  dollar  value  of  "m" 
spare  ( NOTE  # 2 )  as  computed  by  the  formula  below,  where  the  unit 
dollar  value  Ts  the  same  as  the  unit  price  for  the  initial 

production  spare  of  ( NOTE  #  2 )  ( $ _ )_^  The  unit  dollar  value 

of  SRUs  selected  by  the  (jove rnmen t  as  settlement  spares  in  lieu 
of  LRUs  will  be  the  same  as  the  unit  price  for  applicable  SRUs  in 
the  Provisioning  Priced  Spare  Parts  List. 

4.2.1  Settlement  Spares  shall  be  calculated  using 
the  following  formula: 
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m  A  X  S 

where ; 

m  =  Number  of  settlement  spares  to  be  furnished 
(m  rounded  to  next  higher  integer) 

A  =  1  -  M/G 

where ; 

M  =  Measured  MTBF  (ref  paragraph  2.15) 

G  =  Guaranteed  MTBF  (ref.  paragraph  2.1) 

S  =  T  +  1.65  /t~ 

where ; 

T  =  N  (Fb  X  6)  +  Fd  X  35)  +  (Fc  x  365)  .  A 

- f - *  nnr 

where 

N  =  Total  quantity  of  ( NOTE  # 2 )  procured  as 

installs  under  the  basic  contract  and  all 
options  (install)  exercised  as  of  the 
conclusion  date  of  the  VT  period. 


F 

= 

Defined  in  paragraph  2.15.2 

Fb 

= 

Total  (NOTE  #2)  failures  returned  to 
serviceable  condition  at  base  level. 

6 

= 

Base  repair  cycle  days 

Fd 

= 

Total  (NOTE  #2)  failures  returned  to  the 
depot  for  repair  (i.e.,  F-Fb) 

35 

Depot  repair  cycle  days 

Fc 

— 

Total  (NOTE  #2)  failures  that  were 
condemned.  (NOTE;  Fc  will  be  deducted 
from  Fd) . 

365 

= 

Procurement  cycle  days 

AOT 

(NOTE  #2) 

4.3  In  the  event  settlement  spares  are  to  be  provided  by 
the  contractor  to  the  Government,  the  contractor  shall  ship  such 
spares  as  reasonably  possible,  but  no  later  than  the  number  of 
days  established  in  Table  1.  For  each  spare  not  delivered  under 
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V. 


this  provision  within  the  required  time,  the  contractor  will  make 
payment  to  the  Government  at  the  rate  of  NOTE  # 3 )  per  day  per 
item  for  each  day  late.  In  no  event,  howeveT^^  shall  this  payment 


be  more 

than 

the  unit  value  as  determined 

TABLE  1 

in  paragraph  4.2. 

SETTLEMENT 

SETTLEMENT  SPARES 

IN  PRODUCTION 
SPARES  CAIiENDAR  DAYS 

OUT  OF  PRODUCTION 
CALENDAR  DAYS 

1  . 

LRU 

« 

* 

2  . 

SRU 

« 

* 

* 

=  To 

be  established  by  contractor 

(NOTE;  Government 

should  establish  maximum  value) 

4.4  Upon  determination  of  the  type  and  quantity  of  spares 
due  the  Government,  the  PCX)  shall  notify  the  contractor  in 
writing  as  to  the  type,  quantity  and  schedule  for  delivery  in 
accordance  with  paragraph  4.2. 


PART  V  TEST  ACTIVITIES  -  This  section  describes  the  activities 
o7  the  Government  and  the  contractor  during  the  VT  period. 

5.1  Government  activities:  The  Government  has  prime 

resopns i b i 1 i ty  for  accomplishment  of  the  VT.  These  activities 
include  supervisory  and  maintenance  functions. 

5.1.1  Test  Directors:  The  Government  shall 

designate  Test  Directors  at  three  levels; 


(1)  The  Program  Office 

(ii)  The  MTBF  VT  test  site,  and 

(iii)  The  Depot  Repair  facility. 

The  term  "Program  Office"  in  this  test  plan  refers  th  the 
activity  assigned  program  management  of  the  ( NOTE  # 2 )  during  the 
VT  period. 


(a)  Program  Office  Test  Director:  The 
Test  Director  for  the  Program  Office  shall  have  overall  responsi¬ 
bility  for  coordinating  all  aspects  of  the  VT.  He  shall  be 
responsible  for  the  final  collection  of  data,  briefing  the  other 
test  directors,  and  other  duties  assigned  by  the  Program  Office. 
He  shall  also  instruct  the  Government's  representative  at  the 
contractor's  repair  facility  on  the  data  collection  requirements. 
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(b)  Base  Test  Director:  Each  Base 
Test  Director  shall  have  the  responsibility  for  the  collection  of 
data  on  base  maintenance,  briefing  flight  crews  on  the  operation 
of  the  ( NOTE  #  2 )  ,  briefing  maintenance  personnel  on  the 
maintenance  p  rov i s i ons  of  the  VT,  contractor  notification  and 
other  duties  assigned  by  the  Program  Test  Director.  To  the 
degree  possible,  he  shall  witness  all  base  maintenance  operations 
performed  on  VT  units.  He  shall  keep  a  configuration  log  of  all 
VT  LRUs.  He  shall  act  as  liaison  between  the  bpse  maintenance 
facility  and  the  contractor’s  representative  at  the  base.  In  the 
event  that  VT  LRUs  are  to  be  shipped  to  the  depot  or  the 
contractor's  repair  facility,  the  Base  Test  Director  shall 
expedite  the  shipment  and  ensure  that  it  is  properly  recorded  in 
the  configuration  log.  The  Base  Test  Director  shall  ensure  that 
the  equipment  being  shipped  to  the  contractor's  facility  under 
ICS  is  packaged  and  shipped  in  accordance  with  the  TO  (CDRL  No. 

_ )  and  contains  the  AFTO  Form  350  and  MTBF  Maintenance  Form. 

'the  Base  Test  Director  shall  also  be  responsible  for  the  monthly 
collection  of  ETI  readings  in  accordance  with  paragraph  6.6.1. 

(c)  Depot  Test  Director:  The  Depot 
Test  Director  shall  have  the  responsibility  for  the  collection  of 
data  on  depot  maintenance,  briefing  depot  maintenance  personnel 
on  the  maintenance  provisions  of  the  VT,  and  other  duties 
assigned  by  the  Program  Test  Director.  To  the  degree  possible, 
he  shall  witness  all  depot  maintenance  operations  performed  on 
the  VT  items.  The  Depot  Test  Director  shall  also  act  as  liaisoin 
between  the  depot  maintenance  facility  and  the  contractor's  depot 
representat i ve . 

5.2  Contractor  Responsibilities:  The  contractor  has 
support  responsibility  for  the  VT  and  shall  designate  and  station 
a  representative  at  each  base  and  depot  repair  facility  involved 
in  the  VT . 


PART  VI  -  DATA  COLLECTION  AND  SPECIAL  FORMS  -  The  purpose  of 
this  sect  ion  Ts  to  provide  a  listing  o7  the  forms  that  will  be 
used  to  collect  data  or  disseminate  information  during  the  VT. 
Additional  requirements  may  be  added  by  the  Program  Office  as  the 
test  proceeds.  It  is  the  responsibility  of  the  Test  Director  to 
see  that  the  forms  are  utilized  correctly. 

6.1  AFTO  Form  781  (Aircraft  Log):  Pilot  complaints  about 
equipment  malfunctions  are  entered  into  the  Form  781A,  thus 
initiating  a  maintenance  action.  "O"  level  maintenance  is  also 
recorded  on  this  form.  A  special  page  will  be  inserted  in  the 
781  book  to  describe  the  VT  equipment,  data  of  installation  of 
( NOTE  # 2 )  and  the  ETI  reading  at  the  time  of  installation. 

6.2  AFTO  Form  349:  Base  Maintenance  data  will  be  entered 
on  the  Form  349 . 
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6.3  AFTO  Form  350:  Form  350  accompanies  any  test  items  in 
sh i pmen  t . 

6.4  MTBF  Maintenance  Data  Form:  The  MTBF  Maintenance  Data 
Form  is  a  special  form  that  is  utilized  for  VT  items.  The  form 
is  used  to  record  the  witnessing  of  all  maintenance  actions  by 
the  nonrepairing  party.  Use  of  the  form  is  described  in  Section 
2.12. 


6.5  AFTO  Form  50:  Form  50  will  be  used  to  record  depot 
maintenance  action  actions. 

6.6  Base  Configuration  Log:  The  Program  Office  Test 
Director  shall  design  a  configuration  log  for  use  by  the  Base 
Test  Directors.  The  log  is  used  to  track  individual  LRUs  in 
order  to  produce  a  monthly  maintenance  summary.  Entries  are  made 
in  the  log  at  the  time  of  installation,  at  the  time  of  any 
removals  or  replacements,  and  at  the  end  of  each  month.  Entries 
shall  include  the  tail  number  of  the  aircraft  in  which  each  test 
item  is  installed.  The  LRU/Serial#  is  the  control  element. 

6.6.1  Monthly  ETI  Readings:  Each  ETl  shall  be  read 
once  a  month.  The  reading  will  be  entered  as  part  of  the  data 
for  the  corresponding  LRU.  It  is  the  responsibility  of  each  Base 
Test  Director  to  obtain  these  readings  for  the  test  items  at  his 
base . 


PART  yil  -  MEETINGS  -  Meetings  shall  be  held  quarterly  during 
TFe  VT  period  for  the  purpose  of  reviewing  the  test  activities/ 
results  and  will  include  the  Test  Directors  and  representatives 
from  the  program  office,  Inventory  Manager  (IM),  contractor,  and 
contract  administration.  Meetings  will  be  held  at  the  program 
office  and  contractor's  facility  on  an  alternating  basis  with  the 
first  such  meeting  to  be  held  at  the  program  office. 


PART  VIII  -  MAINTENANCE  FLOW  (TYPICAL) 


8.1  A  typical  flow  under  Government  organic  maintenance 
support  resulting  from  a  failure  is  described  below: 

8.1.1  Pilot  reports  (NOTE  #2)  problem  on  AFTO  Form 

781A. 

8.1.2  "O"  level  maintenance  crew  isolates  fault  and, 
if  required,  removes  defective  LRU  from  aircraft.  Action  is 
reported  on  AFTO  Form  781A  and  AFTO  Form  349.  AFTO  Form  350  is 
attached  to  LRU . 

8.1.3  Contractor  is  notified.  (Reference  paragraph 

2.10.1). 

8.1.4  LRU  failure  is  verified  in  presence  of 
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contractor's  representative  at  base  repair  facility.  (Reference 
paragraph  2.10.1) 

8.1.5  LRU  is  repaired  by  SRU  remove  and  replace 
operation.  AFTO  Form  349  is  completed  and  an  AFTO  Form  350  is 
attached  to  faulty  SRU.  (NOTE  #2)  is  now  available  as  a  VT  spare 
and  is  returned  to  base  supply. 


8.1.6 

Center  (TRC) . 

8.1.7 

i s  avai lable  for 


SRU  is  shipped  to  Government  Technical  Repair 

SRU  is  returned  to  depot  serviceable  stock  and 
issue. 


8.1.8 

i s  avai lable  for 


SRU  is  returned  to  depot  serviceable  stock  and 
issue . 


8.2  For  (NOTE  #2)  still  under  ICS  at  VT  bases,  paragraphs 
8.1.1  thru  8.1.5  of  the  obove  flow  are  the  same.  However,  after 
the  LRU  failure  is  verified,  the  following  steps  apply: 

8.2.1  LRU  or  SRU  is  shipped  to  contractor's  facility 
along  with  a  description  of  the  problem  on  a  completed  AFTO  Form 
350,  attached  to  the  unit.  Contractor  notifies  the  Government 
representative  that  the  unit  has  been  received.  (Reference 
paragraph  3.10.2). 


8.2.2  LRU  or  SRU  is  repaired  in  the  presence  of 
Government  representative. 

8.2.3  LRU  or  SRU  is  returned  to  Air  Force  stock  and 
is  now  available  for  issue. 

8.3  Documentation  at  each  of  these  steps  will  be  collected 
by  the  cognizant  test  director. 
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MTBF  MAINTENANCE  DATA  FORM 


UNIT  NAME;  _ 

UNIT  SERIAL  NUMBER;  _  ETI  READING;  _  HOURS;  _ 

REMOVAL  DATE;  _  TAIL  NUMBER;  _  A/C  TYPE;  _ 

OPERATION  SITE;  _ 

S/N _ 

FLIGHT  LINE  PROBLEM;  (Pilot  Comments.  removal/install 

dlff  icuHleiJ - 


BASE  MAINTENANCE 


Descr i be  Fai lures ; 


Describe  Corrective  Action; 


P/N  CONDITION 

REPLACED  MCN  QTY  OF  PART  DISPOSITION 


Figure 


MTBF  Maintenance  Data  Form 


(Side  1) 
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DEPOT  MAINTENANCE 


Describe  failure  verified: 

Describe  corrective  action: 

PN  CONDITION 

REPLACED  QTY  OF  &6mPONENT  DISPOSTION 

GOV /CONTRACTOR  PERFORMING  MAINTENANCE  GOV /CONTRACTOR  WITNESS 

BASE  _  _ 

DEPOT  _  _ 

REMARKS : 


Figrure  2  MTBF  Maintenance  Data  Form  (Side  2) 


B-70 


/ 


NOTE  *  1 


NOTE  *  2 


NOTE  ♦  3 


Name  of  system/equplment  for  which  the  MTBF 
Verification  will  be  applied. 


Acronym  of  system/equipment.  (Unit  may  be  used  if 
defined  by  a  table  or  reference  in  Pert  I). 


Information  to  be  established  by  program  office, 
i.e.,  time,  values,  references,  etc. 
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Jt  w- 

• 

GLOSSARY 

OF  ACRONYMS 

AFALC 

Air  Force  Acquisition  Logistics  Center 

ALC 

Air  Logistics  Center 

ASD 

Aeronautical  Systems  Division 

CBA 

Cost  Benefit  Analysis 

CND 

Could  Not  Duplicate  (malfunction) 

mip 

Defense  Acquisition  Improvement  Program 

DEARS 

Defense  Federal  Acquisition  Regulation  Supplement 

D6S 

Decision  Support  System 

BC3» 

Engineering  Oiange  Proposal 

FMEA 

Failure  Modes  &  Effects  Analysis 

FSD 

Full  Scale  Development 

INS 

Inertial  Navigation  System 

hoc 

Life  Cycle  Cost 

% 

mj 

Line  Replaceable  Unit 

LSC 

Logistic  Support  Cost 

MAJOCM 

Major  Command 

VDC 

Maintenance  Data  Collection  (system) 

MSB 

Measurable  Symbols  of  Behavior 

MTHF 

Mean  Time  Between  Failure 

MTBR 

Mean  Time  Between  Removal 

MTBUR 

Mean  Time  Between  Unscheduled  Removal 

MTT 

Mean  Troubleshooting  Time 

MCMT 

Mean  Corrective  Maintenance  Time 

MITR 

Mean  Time  to  Repair 

O&M 

Operation  and  Maintenance 

OUA 

Optimum  Repair  Level  Analysis 

POO 

Principle  Contracting  Officer 

PD 

Purchase  Description 

PIP 

PPA  Implementation  Plan 

m 

FM) 

Program  Management  Directive 

1  1 

PPA 

Product  Performance  Agreement 

PPAC 

Product  Performance  Agreement  Center 

B&D 

Research  and  Development 

R&M 

Reliability  and  Maintainability 

RFP 

Request  For  Proposal 

RIW 

Reliability  Improvement  Warranty 

ROI 

Return  On  Investment 

RICK 

ReTest  GK/Return  Test  GK 

soc 

System  Operational  Concept 

SON 

Statement  of  Operational  Need 

SPO 

System  Program  Office 

SRU 

Shop  Replaceable  Ihiit 

TACAN 

Tactical  Air  Navigation 

TO 

Technical  Order 

TCID 

Time  Giompliance  Technical  Order 

